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wherein Ar 1 and Ar 2 are Independently an aromatic group optionally having a substituent.. and Ar 1 and Ar* may form 
a condensed cyclic group with an adjacent carbon atom; ring B is a nitrogen-containing heterocycle optionally having 
a substituent; X and Y are the same or different and are independently a band, an oxygen atom. S(0)p (p is an integer 
of 0 to 2) : NR 4 wherein R 4 is a hydrogen atom or a lower alkyl group, or a bivalent linear lower hydrocarbon group 
which may contain 1 to 3 hetero atoms and the bivalent linear lower hydrocarbon group may be substituted: A is a 
nitrogen atom or CR 7 wherein R 7 is a hydrogen atom, a halogen atom, a hydrocarbon optionally having a substituent. 

t= an acyl group or a hydroxy group optionally having a substituent; R 1 : R2 and R3 are the same or different and are 

^ independently a hydrogen atom ; ahalogen atom : ahydrocarbon group optionally having a substituent, an acyl group 
or a hydroxy group optionally having a substituent; R 8 is a hydrogen atom, a hydroxy group which may be substituted 

W by lower alkyl or a carboxyl group ; provided that the nitrogen-containing heterocycle represented by ring B is not a 

m heterocycle represented by the formula: 

CO 

CM 
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a^sed^ 

a substituent: X and Y are the same Ttlre^ J ' T * 8 mtro 9 en - cont ai™g heterocycle optionally having 
of 0 to 2). NR 4 wherein * i 3 b ° nd ' m ^ ^ S <°>P » « an integer 

which may oontain 1 to 3 hetero atoms an Te ^iS^fcS?^ h ' ***** ^ '° Wer hydrOCarbon 9™P 
nitrogen atom or CR 7 wherein R 7 is a hydroaen atl ! h hydrocarbon group may be substituted: A is a 

an acy. group or a hydroxy group ojEXSEE subsZn, 8 ^r^" ° Pti ° na,ly haV ^ a su ^ituent, 
tionally esterified carboxyf group £ and R a^e Jhe samlT^ '? hydrOCarbon 9™P s ^stituted with an op- 
halogen atom, a hydrocarbon group optional Z^a ^lZ^T T "* inde P endentl V ■ ^rogen atom, a 
a substituent: R8 is a hydrogen atom a h y oxv aZo wh^h II k ^ 9r ° UP 8 hydr ° Xy gr0up °P ,ional, V havin 9 

tical composition for preventing or^^^^^T?" 7 ^ ^ 8nd * ^ 88 9 P ha ^eu- 
urticaria, and has excellent stability 9 m ' tlS ' at ° P ' C dermatitis < aller 9 ic oonjunc.ivitis, chronic 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to condensed pyridazine derivatives exhibiting an excellent anti-allergic, anti- 
histamine anti-inflammatory or eosinophil chemotaxis-inhibiting activity, or other activities, and useful as an agent for 
treating or preventing atopic dermatitis., allergic rhinitis, bronchial asthma, allergic conjunctivitis ; chronic urticaria. etc., 
their pro-drugs, methods for producing them and use. 

BACKGROUND ART 

[0002] Many condensed pyridazine derivatives are currently synthesized as drugs for a variety of diseases. For 
example, USP 3,915,968 discloses a compound represented by the formula: 



wherein R and R 3 independently represent a hydrogen atom or a lower alkyl group (at least one of R and R 3 is a lower 
alkyl group); R 1 and R 2 represent a heterocyclic group selected from the group consisting of pyrrolidine, piperidine, 
piperazine and morpholine taken together with the adjacent nitrogen atom ; or a salt thereof. USA 4. 1 36, 1 82 discloses 
that a compound represented by the formula: 



wherein R represents a hydrogen atom, a phenyl group or a lower alkylcarbonylamino group; R 1 represents morpholino 
or piperidino: R 2 represents a hydrogen atom or a lower alkyl group (at least one of R and R 2 is a group other than a 
hydrogen atom; when R is a phenyl group, R 1 is morpholino and R 2 is a lower alkyl group): or a salt thereof, is useful 
as a bronchodilator for mitigating bronchial spasms. 

[0003] Also, Japanese Patent Unexamined Publication No. 279447/1995 discloses that a compound represented by 
the formula: 



wherein R 1 represents a hydrogen atom, alower alkyl group that may be substituted, or a halogen atom: R 2 and R 3 
independently represent a hydrogen atom or a lower alkyl group which may be substituted, or may form a 5- to 7-mem- 
bered ring with the adjacent -C=C-; X represents an oxygen atom or S(0) p (p represents an integer of 0 to 2): Y 
represents a group represented by the formula: 






. X -(CH ? )m -Y-(CH ? )n-S0 2 N< 
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15 



R* 



— C- 



R 



a, ky , r p which may oe suited) or a diva.ent 
represent a hydrogen atom a lower afkvl Sw lT? ™ V be substi,ute * RS *nd independently 
oranarylgroupthLaybesubsTS 
with the adjacent nitrogen atom n rep r ^^ 

salt thereor: and. as a^examp.e J^^i " ^ ^ 



3 C ?3 CH. 
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S0 2 NH ? 



SSif a p nti : a K SthmatiC ' ami - PAR a "«-'n«ammatory and anti-allergic ac.ivrties 
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X-(CH 2 )n -Y-(CH ? )n-S0,N< 7 

R 



and R3 is a hydrogen atom, the other represen a lower a^l ZT 77 SUbSti,Ut6d (pr ° Vided ,hat ei,her of R2 
7-membered ring taken together with the advent C-C x Z7 T SUbSti,U,ed) ■ or ma * form a to 

integer of 0 to 2); y represents a group r p S d £ me *2 a * atom « S(0) p (p represents an 
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rsprasant a hydrogen alom . a low.ralay, »Z™tlS7 "fT"* " •"" 
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stituted, taken together with the adjacent nitrogen atom; m represents an integer from 0 to 4, and n represents an 
integer from 0 to 4: or a salt thereof ; and discloses that these compounds possess anti-allergic, anti-inflammatory and 
anti-PAF (platelet activating factor) activities to suppress bronchial spasms and bronchial contraction, therefore could 
be utilized as effective anti-asthmatic agents. 

[0005] On the other hand, as compounds exhibiting anti-allergic or anti-histaminic activities, there may be mentioned, 
for example, terfenadine (The Merck Index. 12th edition, 9307) and ebastine (The Merck Index, 12th edition. 3534)! 
which are already in clinical use. 

[0006] And, EP1 28536 discloses anti-bacterial compounds represented by the formula: 




OMe 



and so on, and USP4.499,088 discloses anti-bacterial compounds represented by the formula: 




and so on. However, they never disclose about anti-allergic action, anti-histaminic action, anti-inflammatory action and 
so on. 

[0007] There is demand for the development of novel compounds more satisfactory than conventional anti-allergic 
agents, anti-histaminic agents, anti-inflammatory agents in terms of action efficacy, sustained action, safety etc.. their 
production and novel pharmaceutical composition. 

DISCLOSURE OF INVENTION 

[0008] Through various extensive investigations, the present inventors found that condensed pyridazine compounds 
represented by the formula: 
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Ar 



> R 



Ar 





B 




(I) 



rHHZn H an , d ^ inde P endent| y an ar °™"c group which may be substituted and AH and Ar* mav form a 
"and Y aS7 r ° UP ^ 9t ° m; *» B is a ""-gen-containing heterocy ,e may be subs Zd 




[0009] And, the present inventors found that condensed pyridazine derivatives represented by the formula: 



Ar' ? 



Ar 





B' 



TrlT Ar ? nd f inde P endent| y an somatic group optionally having a substituent and Ar 1 ' and Ar? mav form 
can oe produced in good efficiency and in a high yield 1 ' ' PY ,u ~' nB SKe ' el0n ' 
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(I") 



wherein R is a hydrogen atom or an ethyl group, or a succinate or citrate of the compound (I") and 2-[6-[3-[4-(diphe- 
nylmethoxy)piperidino]propylamino]-3-m ethylimidazo[1 ; 2-b]pyridazin-2-yl]-2-methylpropionic acid or a salt thereof, 
which are excellent in stability, exhibit an excellent anti-allergic activity. 

[001 1 ] The inventors conducted further investigations based on these findings, and developed the present invention. 
[0012] The present invention provides: 

1. A pharmaceutical composition for preventing or treating allergic skin diseases which comprises a compound 
represented by the formula: 



2^-0.;^ ... 



wherein Ar 1 and Ar 2 are independently an aromatic group optionally having a substituent, and Ar 1 and Ar 2 may 
form a condensed cyclic group with an adjacent carbon atom; ring B is a nitrogen-containing heterocycle optionally 
having a substituent; X and Y are the same or different and are independently a bond., an oxygen atom, S(0)p (p 
is an integer of 0 to 2), NR 4 wherein R 4 is a hydrogen atom or a lower alkyl group, or a bivalent linear lower 
hydrocarbon group which may contain 1 to 3 hetero atoms and the bivalent linear lower hydrocarbon group may 
be substituted: A is a nitrogen atom or CR 7 wherein R 7 is a hydrogen atom, a halogen atom, a hydrocarbon op- 
tionally having a substituent, an acyl group or a hydroxy group optionally having a substituent; R 1 , R 2 and R 3 are 
the same or different and are independently a hydrogen atom, ahalogenatom, a hydrocarbon group optionally 
having a substituent, an acyl group or a hydroxy group optionally having a substituent; R 8 is a hydrogen atom, a 
hydroxy group which may be substituted by a lower alkyl group or a carboxyl group, provided that the nitrogen- 
containing heterocycle represented by ring B is not a heterocycle represented by the formula: 




wherein n is 0 or 1 , or a salt thereof, or a pro-drug thereof, 

2. A pharmaceutical composition as defined in term 1 wherein the allergic skin disease is contact dermatitis, pru- 
ritus, dried dermatitis, acute urticaria or prurigo, 

3. A pharmaceutical composition as defined in term 1 wherein Ar 1 and Ar 2 are independently (1) a C^^ aromatic 
hydrocarbon group, (2) a 5 to 8 membered aromatic heterocyclic group containing 1 to 4 hetero atoms selected 
from a nitrogen atom, a sulfur atom and an oxygen atom other than carbon atoms or (3) a group removed a 
hydrogen atom from a condensed ring formed by the 5 to 8 membered aromatic heterocyclic group and the C 6 . 14 
aromatic hydrocarbon group, and the C^ u aromatic hydrocarbon group, the 5 to 8 membered aromatic heterocyclic 
group and the group formed by the 5 to 8 membered aromatic heterocyclic group and the C 6 . 14 aromatic hydro- 
carbon group may be substituted by a group selected from the group consisting of (i) a halogen atom, (ii) C v6 
alkylenedioxy, (iii) nitro, (iv) cyano, (v) optionally halogenated alkyl, (vi) optionally halogenated C 2 . 6 alkenyl. 
(vii) optionally halogenated C 2 . 6 alkynyl, (viii) C 3 . 6 cycloalkyl, (ix) alkoxy optionally having 1 to 3 halogen 



EP 1 123 936 A1 



carbony,, (xvii) carboxy. %m Z ^ 

carbamoyl, (xxii) di-C, 6 a kyl4rbamovlTxxHi?r carbam °W. (**> th.ocarbamoyl, (xxi) mono-C^ alkyl- 

C 6 ,o aryl. (xxvii! 0.^^-0^^ ^ SU '^ W 

with the adjacent carbon atom represented by the foZla:' V " Condensed c y clic Qroup 






or 




atom, (ii) Cl . 6 alkylenedioxy (iii) nrtro t) ltno M 2, T? ^ *" 9r ° UP C ° nSiStin 9 of » a ha,0 9*n 
C, 6 alkenyl, (vii, optiona^LoUa^ "J (Vi) ° P,i0 "^ ha ^ena.ed 

halogen atoms, mono- or di-C, s alkylamino or C alE S'l f / ( ?° 1 " 6 a ' k ° Xy °P ,,onal| y naving 1 to 3 
hydroxy, (xiijamino, (xiii) mono-C, 6 S^T22£ ^a.lyha.ogenated C, 6 a.ky.thio. (xi) 
Cls alkyl-carbonyl (xvii) carboxvl <xl r ,1 J 6 alkylam,no * < xv > 5 ° r 6 membered cyclic amino, (xvi) 
cJ^alS-oarbamoyL 3i^5 £ , W thi0cart > a ™* W) ™no- 
(xxvi) C 6 . 10 aryl, (xxv i ) C 10 aryloxy (xS C a lkali 2? ' ^ ^ (XXV) °^ 

nitrogen-containing he erocycle conteinino aUeast onl ^ V (XXIX) ° X ° ; ,he ^ B iS 3 3 t0 13 ™«*>°"* 
selected by a nitrogen atom an oxygen afom 2 1 Z T" " Wch ^ C ° ntain 1 t0 3 heter ° a <°™ 
heterocycle may b'e substituted ^T^^lT* *" ^ ™ ^ 
alkylenedioxy. (Hi) nitro (iv)cvano M Z .? I ? 9 ° UP consis,in 9 of (i) a halogen atom, (ii) C, fi 

(vii) optionally hal^ a d C 2 6 a, ynyMv i) C cSoS ^1 ?*' W ° Pti0na " y ha '° 9enaled C " a * en 
atoms, mono- or di-C, 6 alky.am no or C ^tll !j\ ^ °™ ^ ° Pti ° nal,y havin 9 1 t0 3 
(xii) amino, (xiii) mono-C, ^Z^lA^STS^ TT'l * < Xi > 

carbonyl. (xvii) carboxyl (xviii) C aiS rJZt ? T i > 5 ° f 6 membered ^ amino, (xvi) C M alkyl- 
carbamoy (xxii) d^^^SSi^H3^^ , 2? T""?' (XX) thi ° Carba ™^ <*xi)mono-C J alkyl- 
C, 10 aryl, (xxviij oJ 0 %Z y ° ^ ^^^52^?.^ ^ °" ^ 
©an oxygen atom, ®S(0)p wherein p isVnin.eger o 0 2 @NR° *'! hvl " 8 b ° n * 

branched C,. 8 alkyl group or(S)a bivalent linear r h^^T einR ls a hydrogen atom or a linear or 

selected by an oxyge'n atom Z^JT^t^SS^ T«™1 ' » 3 «°™ 
by a group selected from the group consistina of (i) a h Zn 1 Si L nydrocarbon 9«"oup may be substituted 
(v) optionally ha.ogena.ed C, 6 alkyH^ W alk y |enedi °*v- 0") nitro, (iv) cyano, 

alkynyl, (viii) C 3 , cycloa.kyl, R £^22^X^3^^ ^ 0Pti ° na " y ha '° 9enated ° 2 - 6 
or C^e alkoxy-carbonyl. (x) options ly halogenated C alkvithl °, 3 halo 9 en atoms ^ mon °- °r di- Cl . 6 alkylamino 
no, (xiv) di- Cl . 6 alkylamino (xv) 5 Jb£^^^\% ? T T° l ™ m ° n0 ^- 6 a ^ 
alkoxy-carbonyl, (xix) carbamoyl, (xx) thioca bamov SSr^^ Mcrt ^W^ 
bamoyl, (xxiii) C 6 , 0 aryl-carbamoy ( x ^ u Jo Z) C ZsulfonJ ^Tr^ {m ^ alk ^ 
(xxviii) C 7 . 16 aralkyloxy and (xxix) oxo: M a,ky,sul,on y , ' < XWI ) ^s-io aryl, (xxvii) aryloxy, 

A is a nitrogen atom or CR 7 wherein R 7 is 

(1) a hydrogen atom, 

(2) a halogen atom, 
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(3) a C^e alkyl group, a C 2 . 6 alkenyl group, a C 2 _ 6 alkynyl group, a C 3 . 6 cycloalkyl group, a condensed group 
formed by a C 3 . 6 cycloalkyl group and a benzene ring optionally having 1 to 3 C us alkoxy a C 6 . 14 aryl group 
or a C 7 . 16 aralkyl group, which may be substituted by a group selected from the group consisting of (i) a halogen 
atom, (ii) alkylenedioxy, (iii) nitro, (iv) cyano, (v) optionally halogenated C,. 6 alkyl. (vi) optionally halogen- 
ated C 2 . 6 alkenyl, (vii) optionally halogenated C 2 . 6 alkynyl, (viii) C 3 . 6 cycloalkyl, (ix) alkoxy optionally 
having 1 to 3 halogen atoms, mono- or di-C^ alkylamino or C ve alkoxy-carbonyl. (x) optionally halogenated 

alkylthio, (xi) hydroxy, (xii) amino, (xiii) mono-C^ alkylamino, (xiv) di-C v6 alkylamino, (xv) 5 or 6 mem- 
bered cyclic amino, (xvi) C^.g alkyl-carbonyl. (xvii) carboxyl, (xviii) C,. s alkoxy-carbonyl, (xix) carbamoyl, (xx) 
thiocarbamoyl, (xxi) mono-C^ alkyl-carbamoyl, (xxii) di-C^.g alkyl-carbamoyl. (xxiii) C 6 . 10 aryl-carbamoyl, (xx- 
iv) sulfo, (xxv) alkylsulfonyl, (xxvi) C 6 . 10 aryl, (xxvii) C 6 . 10 aryloxy. (xxviii) C 7 . 16 aralkyloxy and (xxix) oxo. 

(4) an acyl group represented by the formula: -(C=0)-R 9 , -S0 2 -R 9 , -SO-R 9 r -(C-O)NR 10 R 9 , -(C=0)0-R 9 
-(C=S)0-R 9 or -(C=S)NR 10 R 9 wherein R 9 is (a) a hydrogen atom, (b) a alkyl group, a C 2 . 6 alkenyl group", 
a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a condensed group formed by a C 3 . 6 cycloalkyl group and a 
benzene ring optionally having 1 to 3 alkoxy a C 6 . 14 aryl group or a C 7 . 16 aralkyl group, which may be 
substituted by a group selected from the group consisting of (i) a halogen atom, (ii) C,. 6 alkylenedioxy. (iii) 
nitro, (iv) cyano. (v) optionally halogenated C^ 6 alkyl, (vi) optionally halogenated C 2 . 6 alkenyl, (vii) optionally 
halogenated C 2 . 6 alkynyl, (viii) C 3 . 6 cycloalkyl, (ix) C^ 6 alkoxy optionally having 1 to 3 halogen atoms, mono- 
or di-C^ alkylamino or C^ 6 alkoxy-carbonyl. (x) optionally halogenated alkylthio. (xi) hydroxy, (xii) amino, 

(xiii) mono-C^ alkylamino, (xiv) di-C^ alkylamino, (xv) 5 or 6 membered cyclic amino, (xvi) C^ 6 alkyl-carb- 
onyl, (xvii) carboxyl, (xviii) C,_ 6 alkoxy-carbonyl. (xix) carbamoyl, (xx) thiocarbamoyl, (xxi) mono-C^ alkyl- 
carbamoyl, (xxii) di-C^e alkyl-carbamoyl, (xxiii) C 6 . 10 aryl-carbamoyl. (xxiv) sulfo, (xxv) C^ 6 alkylsulfonyl, (xxvi) 
C 6-io ar y': (xxvii) C 6 . 10 aryloxy. (xxviii) C 7 . 16 ararkyloxy and (xxix) oxo or (c) a group represented by the formula: 
-OR" wherein R" is a hydrogen atom or a alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 
cycloalkyl group, a condensed group formed by a C 3 . 6 cycloalkyl group and a benzene ring optionally having 
1 to 3 C^g alkoxy, a C 6 . 14 aryl group or a C 7 . 16 aralkyl group, which may be substituted by a group selected 
from the group consisting of (i) a halogen atom, (ii) C^ 6 alkylenedioxy (iii) nitro. (iv) cyano, (v) optionally 
halogenated C V6 alkyl. (vi) optionally halogenated C 2 . 6 alkenyl, (vii) optionally halogenated C 2 . 6 alkynyl, (viii) 
C 3 _ 6 cycloalkyl, (ix) C v6 alkoxy optionally having 1 to 3 halogen atoms, mono- or di-C^ alkylamino or C v6 
alkoxy-carbonyl, (x) optionally halogenated alkylthio, (xi) hydroxy, (xii) amino, (xiii) mono-C^ alkylamino. 

(xiv) di-C^e alkylamino. (xv) 5 or 6 membered cyclic amino, (xvi) C v6 alkylcarbonyl. (xvii) carboxyl, (xviii) C,. 6 
alkoxy-carbonyl, (xix) carbamoyl, (xx) thiocarvbamoyl, (xxi) mono-C^ alkyl-carbamoyl, (xxii) di-C v6 alkyl- 
carbamoyl, (xxiii) C 6 . 10 aryl-carbamoyl, (xxiv) sulfo, (xxv) C v6 alkylsulfonyl. (xxvi) Cg_ 10 aryl, (xxvii) Cg_ 10 ary- 
loxy, (xxviii) C 7 . 16 aralkyloxy and (xxix) oxo, R 1 ° is a hydrogen atom or a C^ 6 alkyl group, or 

(5) a group represented by the formula: -OR 12 wherein R 12 is a hydrogen atom, or a alkyl group, a C 2 . 6 
alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a condensed group formed by a C^g cycloalkyl 
group and a benzene ring optionally having 1 to 3 C v6 alkoxy a C 6 . 14 aryl group or a C 7 . 16 aralkyl group, 
which may be substituted by a group selected from the group consisting of (i) a halogen atom, (ii) C^ 6 alkylen- 
edioxy. (iii) nitro, (iv) cyano, (v) optionally halogenated C ve alkyl, (vi) optionally halogenated C 2 . 6 alkenyl. (vii) 
optionally halogenated C 2 . 6 alkynyl, (viii) C 3 . 6 cycloalkyl, (ix) alkoxy optionally having 1 to 3 halogen 
atoms, mono- or di-C^ alkylamino or alkoxy-carbonyl, (x) optionally halogenated alkylthio, (xi) hy- 
droxy, (xii) amino, (xiii) mono-C^ alkylamino, (xiv) di-C^g alkylamino, (xv) 5 or 6 membered cyclic amino, 
(xvi) C^g alkyl-carbonyl, (xvii) carboxyl, (xviii) C v6 alkoxy-carbonyl, (xix) carbamoyl, (xx) thiocarbamoyl , (xxi) 
mono-C^g alkyl-carbamoyl. (xxii) di-C^.g alkyl-carbamoyl, (xxiii) C 6 . 10 aryl-carbamoyl, (xxiv) sulfo, (xxv) C^g 
alkylsulfonyl, (xxvi) C 6 . 10 aryl, (xxvii) C 6 . 10 aryloxy, (xxviii) C 7 . 16 aralkyloxy and (xxix) oxo: R 1 , R 2 and R 3 are 
the same or different and are independently 

(1) a hydrogen atom, 

(2) a halogen atom, 

(3) a C^g alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a condensed 
group formed by a C 3 . 6 cycloalkyl group and a benzene ring optionally having 1 to 3 C^g alkoxy, a C 6 . 14 
aryl group or a C 7 . 16 aralkyl group, which may be substituted by a group selected from the group consisting 
of (i) a halogen atom, (ii) C^g alkylenedioxy (iii) nitro, (iv) cyano, (v) optionally halogenated C^g alkyl, (vi) 
optionally halogenated C 2 . 6 alkenyl, (vii) optionally halogenated C 2 . 6 alkynyl. (viii) C 3 . 6 cycloalkyl, (ix) C^g 
alkoxy optionally having 1 to 3 halogen atoms , mono- or di-C^g alkylamino or C^g alkoxy-carbonyl, (x) 
optionally halogenated C^g alkylthio.. (xi) hydroxy, (xii) amino, (xiii) mono-C v6 alkylamino, (xiv) di-C^g 
alkylamino, (xv) 5 or 6 membered cyclic amino, (xvi) C^g alkylcarbonyl, (xvii) carboxyl, (xviii) C^g alkoxy- 
carbonyl, (xix) carbamoyl, (xx) thiocarbamoyl, (xxi) mono-C^g alkyl-carbamoyl. (xxii) di-C^g alkyl-car- 
bamoyl, (xxiii) C 6 . 10 aryl-carbamoyl, (xxiv) sulfo, (xxv) C^g alkylsulfonyl, (xxvi) Cg_ 10 aryl, (xxvii) C 6 . 10 
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aryloxy, (xxviii) C 7 . 16 aralkyloxy and (xxviii) oxo. 

(4) an acyl group represented by the formula- -(C-CA R13 on oia c~ 

0-R13, -(C=S)0-Ri3 0 r-(C=S)NRi4Ri3 ^e tin K t f " S °" R ' -( C =°> NR14 R 13 - "(C=0) 
alkenyl group, a C 2 6 alkynyl group a C ZZZ! W * ^ ^ (b) 8 °^ 8lkyl 9 ™P- a C *-6 

which may be substituted by a group selected from the S ^ ^ 9r ° UP ° f 8 C? - 16 8ralkyl 9rou ^ 
alkylenedioxy. (iii) nitro fly) cvano M ™H«„ al . 9 P ° 0nS ' Stin9 ° f (i) a hal ° 9en a,om - <«> C, 6 

alkenyl. (vii, U^hitaSSi? TT^r^ ^ M ° Pti ° n8 " y ^^nated C " 
to 3 halogen atoms . mono- or 22 22 ^ (b ° C " ^ ° pti ° n8,ly havin 9 1 

alkylthio, (xi) hydroxy, (xii) amino (xlifmono ? * ,kox ^ arbo ^ M °P«°nally halogenated Cl . 6 

bered cyclic amino KTLSl?^! alk y |a ™^ (xiv) di- Cl . 6 alkylamino, (xv) 5 or 6 mem 
(xx) thiocarbamo;; xx mon C J 1 S^T^S^ ^ 8lkoxy - carbo ^ 0*0 carbamoyl, 
bamoyl, (xxiv) suL xxv) C^SS?S??' ^^-^^^'^rbamoy,, (xxiii) C( , 10 aryl-car- 
and (xxix) oxo or (c) a group rlpreseried ov th form",' 0 "? ^ f^'^ (XXViii) C ^16 aralk y'°*y 
alkyl group, a C 2 « alkenyl group a C 2™il r * * 8 hydr ° gen atom < °< a C . s 

byaC 3 ,cyc,oa^grouVaSbe C n^ 

a C 7 . 16 aralkyl group, which may be substituted i bv a Zoun Zl EJ ?, 1-6 .f * 9 Cs " 14 8fyl gr0up or 
halogen atom, (ii) Cl . alkylenedioxv ran n ™ 17 f f m ,he group c ° nsi! *"g of (i) a 

tionally halogena ed C 26 a. envl (v ) IZ^ J^ M ha, W* ^ alkyl. (vi) op- 

alkoxyop,ioL,,yhavinri1o k ?ra,~ 

opt.onally halogenated C, - alkylthio fxft hvdrn » Zn I , alk y'amino or C,. 6 alkoxy-carbonyl, (x) 
alkylamino. (xv) 5 or 6 membe ed l^ciic ° T/ { ™ ] mon °- C ^ alkylamino. (xiv) di-C, ' 
carbonyl, (x!x) 'c^J^SS^ xxi m^fc aZ ' T ^ ^ ^ 8,k ° Xy 
bamoyl, (xxiii) c 6 , 0 aryl-carbamoyl. (xxivT 2 ^ifo xxv, C 'aLl^T^'^ ^ ^V"™' 
aryloxy, (xxviii) c, 16 aralkyloxy and (xxix) oxo Ri 4 is a hydro gen atom or a c* Jnf i° "* ^ ^ 
(5) a group represented by the formula: -OR* wherein iS?T?£T f m M 9r ° Up; ° r 
C 2< alkenyl group, a C 2S alkynyl group a C cvrinl , V ^ ^ ° X 8 C « alk y' 9 rou P- a 
cycloalky. group and a ^J^^^S^J^' \T^r *"* ^ by 8 °- 
aralky, group, which may be substituted by a group se.Icte £j the °? " ° fr14 ^ w 8 di- 
atom, (ii) C M alkylenedioxy. (iii) nitro (iv) cvano lo l hT 9 " P consis,in 9 of « a halogen 
ogenated C 2 . 6 alkenyl. (vii) optiona ° y hSLS^cT^^!^ ^ a ' ky '' (V ° ° Pti0n8,,y hal " 
tiona,,y having 1 to 3 ^ogJsuJ^T^S^ T^J* ^ ^ ° P " 
halogenated C,. 6 alkylthio (xi) hvdroxv (xii^ a minr , / -7 T 1 " 6 alkox y- car bonyl, (x) optionally 
(xv) 5 or 6 membered" cyclic' amino vi) C ' IZ^LnTT ? ^ ^ 8,kylamino 

(xix) carbamoyl, (xx) thiocarbamoyl S mono C 7 »Zi 7 k ° f^'' (XVhi) ° 1 - 6 alkox y- ca *onyl, 
C 6 . 10 aryl-carbamoyl. (xxiv) suZ xx^ C " »^ ,f V , w ' (XXH) di '°^ alk y | - ca *amoyl, (xxNi) 

^earalMoxyan^xUoxoSsT^ 

alkyl or a carboxyl group, nyarogen atom, a hydroxy group which may be substituted by C v6 

4. A pharmaceutical composition as defined in term 1 wherein Ari a „„ 42 

which may be substituted by a halogen atom orT'ZZ^l 5 to « 8re h ' nde P endent, y d>a Phenyl group 
containing 1 to 4 hetero atoms selected from a n t^gen atom f SU tfur atom and ar ° ma,iC h6ter ° CyC,iC 9r ° Up 
atoms; the ring B is a ring represented by the formula ° Xy9en 8t ° m ° ther than carbon 



z* 



— 2 N- 

2 



2 



wherein Z is a nitrogen atom or a methyne group- Z' and n \* i„ rifir , on , 0 „ ,. 

may be substituted by a hydroxy group, an oxo oroun " r 2??*^ * ""^ °" a ^ e ™ W which 

„ - r i-6—J"y'^M : A l saDonaanoxygenatomorNH;Yis 



(') a C^g alkylene group 
('') -(CH 2 )piO- ? 
(Hi) -(CH 2 )piNH- ; 
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(iv) -(CHIP'S-, 

(v) -(CH 2 )q 1 CH(OH)(CH 2 )q 2 0-. 

(vi) -(CH 2 )q^CH(OH)(CH 2 )q 2 NH- : 

(vii) -(CH 2 )q 1 CH(OH) (CH 2 )q 2 S- ; 

(viii) -(CH 2 )p 1 CONH-. 

(ix) -COO(CH 2 )p 1 0-, 

(x) -CO0(CH 2 )p 1 NH-, 

(xi) -COO(CH 2 )p 1 S- : 

(xii) -(CH 2 )q 1 0(CH 2 )q20- : 

(xiii) -(CH 2 )qiO(CH 2 )q 2 NH- or 

(xiv) -(CH 2 )q 1 0(CH 2 )q 2 S- wherein p 1 is an integer of 1 to 6 ; q 1 and q 2 are an integer of 1 to 3; A is a nitrogen 
atom or CR 7 " wherein R 7 ' is a hydrogen atom, a halogen atom, a alkyl group, a C vs alkoxy-carbonyl group 
or a carboxyl group; R 1 is (1) a hydrogen atom : (2) a C v6 alkyl group which may be substituted by carboxyl, 
C^ 6 alkoxy-carbonyl, hydroxy or carbamoyl optionally having mono- or di-C^g alkyl, (3) a C 6 . 14 aryl group, (4) 
a C v6 alkoxy group, (5) a alkoxy-carbonyl group , (6) a carboxyl group, (7) a carbamoyl group which may 
be substituted by a C A . 6 alkyl group optionally having carboxyl or alkoxy-carbonyl or (8) a C 3 . 6 cycloalkyl 
group which may be substituted by C^ s alkoxy-carbonyl: R 2 is a hydrogen atom, a C^ 6 alkyl group, a C^ 6 
alkoxy-carbonyl group or a carboxyl group; R 3 is a hydrogen atom: R 8 is a hydrogen atom or a hydroxyl group, 

5. A pharmaceutical composition as defined in term 1 wherein Ar 1 and Ar 2 are a phenyl group; the ring B is a ring 
represented by the formula: 




wherein Z' is a methyne group; Z r and Z 2 ' are a methylene group or an ethylene group: X is a bond or an oxygen 
atom; Y is -(CH 2 )p 1 NH- wherein p 1 is an integer of 1 to 6; A is CR 7 " wherein R 7 " is a hydrogen atom or a C^ 6 alkyl 
group; R 1 is (1) a hydrogen atom, (2) a C 1S alkyl group which may be substituted by carboxyl or C-,^ alkoxy- 
carbonyl or (3) a carbamoyl group which may be substituted by a C^g alkyl group optionally having C^. 6 alkoxy- 
carbonyl; R 2 is a hydrogen atom; R 3 is a hydrogen atom; R 8 is a hydrogen atom, 

6. A pharmaceutical composition as defined in term 1 wherein the compound is 

2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 ,2-b]pyridazin-2-yl]-2-methylpropionic acid or a salt 
thereof, 

7. A pharmaceutical composition as defined in term 1 wherein the compound is 

2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 ,2-b]pyridazin-2-yl]-2-methylpropionic acid dihy- 
drate, 

8. A method for preventing or treating allergic skin diseases which comprises administering an effective amount 
of a compound represented by the formula: 




( i ) 



wherein Ar 1 and Ar 2 are independently an aromatic group optionally having a substituent, and Ar 1 and Ar 2 may 
form a condensed cyclic group with an adjacent carbon atom; ring B is a nitrogen-containing heterocycle optionally 
having a substituent; X and Y are the same or different and are independently a bond, an oxygen atom, S(0)p (p 
is an integer of 0 to 2), NR 4 wherein R 4 is a hydrogen atom or a lower alkyl group, or a bivalent linear lower 
hydrocarbon group which may contain 1 to 3 hetero atoms and the bivalent linear lower hydrocarbon group may 
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^Z^^^^JZZZ 7 ^ R? iS 3 hVdr ° 9en ^ 9 h3l09en a '°- a ^drocarbon op- 
the same or deferent anS ^^"S^™^^^ » M ^ ' * - * are 
ing a substituent an acyl group or a hZxv arZ " S.k h 9 ° m ' ahydrocarbon 9™P °P>ionally hav- 
hydroxy group which may be substituted KZltS 7 ' SUbS,itUen ' : h 8 hydr ° gen at0r ^ a 
heterocycie represented by ring B is not SZ^S^^^ ^ *' "^en-containing 




9 A r meth n od I" 1 ' " ! Satt ,here ° f ' ° r a Pr °- dm 9 thereof «° ™mmals. 

*"» 8 — - a-^c s.n disease is contact dermatitis. 
10. Use of a compound represented by the formula: 




(I) 



a substituent and Ar 1 and Ar 2 may 

having a substituent X and Y aT* s^XZ ln^ S ' S " n ^ en - c °«9 ^terocycle optionally 
is an integer of 0 to 2). NR 4 whe e^ R™ a 21^ ^ ,nde P e ^ently a bond, an oxygen atom. S(0)p (p 
hydrocarbon group whLh may cTa 1 ^ hEE^^^ " 3 biVa ' enl ' n ~ ^ 

be substituted; A is a nitrogen atom or CR 7 where n R'lsahwt ,0Wer W'"**™ group may 

tionally having a substituent an ac V l arouo S Y 0960 at0m ' 3 ha '° 9en atom ' a hydrocarbon op 
the same or different and are nde en Z y a ZZZSSXTT* * ****** * ' * "* R3 a ' e 
having a substituent. an acyl group or a hjdfoxv arou oonSl ^ ^ ah y drocarbon 9'oup optionally 
hydroxy group which may be substituted X^k^SZS^J^H T*"™ R8 * 3 hydr ° gen atom ' a 
containing heterocyde represented by ring VJT.ffi!^~ ft* JST - - "^en- 




Icuteri^r^r " ^ °" *** ^ * P""-. *-d dermatitis. 

12. A method for producing a compound represented by the formula: 
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( I •) 



wherein Ar 1 ' and Ar 2 ' are independently an aromatic group optionally having a substituent, and Ar 1 ' and Ar 2 may 
form a condensed cyclic group with an adjacent carbon atom; ring B' is a nitrogen-containing heterocycle optionally 
having a substituent; X and Y are the same or different and are independently a bond, an oxygen atom. S(0)p (p 
is an integer of 0 to 2), NR 4 wherein R 4 is a hydrogen atom or a lower alkyl group, or a bivalent linear lower 
hydrocarbon group which may contain 1 to 3 hetero atoms and the bivalent linear lower hydrocarbon group may 
be substituted; A is a nitrogen atom or CR 7 wherein R 7 is a hydrogen atom : a halogen atom., a hydrocarbon op- 
tionally having a substituent. an acyl group or a hydroxy group optionally having a substituent: R 1 ' is a hydrocarbon 
group substituted by an optionally esterified carboxyl group: R 2 and R 3 are the same or different and are inde- 
pendently a hydrogen atom, a halogen atom., a hydrocarbon group optionally having a substituent, an acyl group 
or a hydroxy group optionally having a substituent: R 8 is a hydrogen atom, a hydroxy group which may be substi- 
tuted by a lower alkyl group or a carboxyl group, or a salt thereof, which comprises reacting a compound repre- 
sented by the formula: 



wherein Q 1 represents a leaving group; the other symbols are same as defined in the above, or a salt thereof, with 
a compound represented by the formula: 



wherein Q 2 represents a leaving group: the other symbols are same as defined above, or a salt thereof in a solvent 
or/and in the presence of a base, and if necessary in an atmosphere of inert gas, 

13. A method as defined in term 12 wherein the solvent is a non-protic solvent having a high boiling point. 

14. A method as defined in term 12 wherein the solvent is sulfoxides, 

15. A method as defined in term 12 wherein the solvent is a dimethyl sulfoxide. 

16. A method as defined in term 12 wherein the base is an alkali metal carbonate, 

17. A method as defined in term 12 wherein the base is a sodium carbonate. 

1 8. A method as defined in term 1 2 wherein the reaction is conducted in the solvent and in the presence of a base, 

1 9. A method as defined in term 12 wherein the reaction is further conducted in the presence of halogenated alkali 
metals. 

20. A method as defined in term 19 wherein halogenated alkali metal is a sodium bromide. 

21 . A method as defined in term 12 wherein Ar 1 ' and Ar 2 ' are a Cq_ u single cyclic or condedsed cyclic aromatic 
hydrocarbon group which may be substituted by a group selected from the group consisting of (i) ahalogen atom, 
(il) alkylenedioxy, (iii) nitro, (iv) cyano, (v) optionally halogenated alkyl, (vi) optionally halogenated C 2 . 6 
alkenyl, (vii) optionally halogenated C 2 . 6 alkynyl, (viii) C 3 . 6 cycloalkyl, (ix) alkoxy optionally having 1 to 3 
halogen atoms, mono- or di-C^ alkylamino or alkoxy-carbonyl, (x) optionally halogenated alkylthio, (xi) 
hydroxy, (xii) amino, (xiii) mono-C^ alkylamino. (xiv) di-C n . 6 alkylamino, (xv) 5 or 6 membered cyclic amino, (xvi) 

alkyi-carbonyL (xvii) carboxyl, (xviii) alkoxy-carbonyl, (xix) carbamoyl, (xx) thiocarbamoyl, (xxi) mono- 




(M) 
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(^vtcT^Hxtiifc ° dl " Cl i 6 a,ky, ™ bam0 * (* xiii > Ce-io aryl-carbamoyl, (xxiv, sulfo, (xxv) C, 6 alkylsulfonyl 






or 




12 'i To?* c f 9 rr c " a r <v " 1 c » cvdoaik >"' *»» 5*J£2* ? » 

c». (»»,,) c,.,„ <„»«, c.„ Mkyloxy ,„„ (<xil() J„. ^ is J „ iW9 i,X'^ s * e * K 

(1) a hydrogen atom, 

(2) a halogen atom, 

fol'edblac 9 3o a a ,S| 6 nf enyl 9 /T 8 °" a ' kynyl 9r ° UP ' 9 °™ Cyd0a,k y | 9 rou P^ a «»*"— 9™P 
lormea Dy a u 3 _ 6 cycloalkyl group and a benzene ring optionally havina 1 to 3 C aikn™ * r • 

- oraC 7 . 16 aralkylgrou P; whichmaybesubstitutedbyagroupsX^ 

atom, c ^ njtro (jv) cyano ( - } 4J aI|yhak) - J n -^ £ ^^'^ 

Sna ft 52f ' <V,,) t ° P, ' 0nal,y ha '°9 enated C 2 . 6 alkynyl, (viii) C 3 . 6 cyoloalkyl. (Ix) C , aZy optnal 
C alkZo -SSST ' °7 1?« alkylamino or C i-e alkoxy-carbonyl, x oplional.y halogenated 
C,. 6 alkylthio, (x.) hydroxy, (xh) am.no. (x„i) mono- Cl . 6 alkylaminc (xiv) di- Cl . 6 alkylamino. (xv) 5 or 6 mem 
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bered cyclic amino, (xvi) alkylcarbonyl, (xvii) carboxyl. (xviii) C v6 alkoxy-carbonyl.. (xix) carbamoyl, (xx) 
thiocarbamoyl, (xxi) mono-C^g alkyl-carbamoyl, (xxii) di-C^g alkyl-carbamoyl. (xxiii) C 6 _ 10 aryl-carbamoyl, (xx- 
iv) sulfo : (xxv) C^s alkylsulfonyl. (xxvi) C 6 . 10 aryl : (xxvii) C 6 . 10 aryloxy (xxviii) C 7 . 16 aralkyloxy and (xxix) oxo, 
(4) an acy! group represented by the formula: -(C^O)-R 9 . -S0 2 -R 9 -SO-R 9 , -(C=0)NR 1 °R9 -(C=0)0-R 9 , - 
(C=S)0-R 9 or -(OS)NR 10 R 9 wherein R 9 is (a) a hydrogen aton% (b) a alkyl group, a C 2 . 6 alkenyl group, 
a C 2 _ 6 alkynyl group, a C 3 _ 6 cycioalkyl group, a condensed group formed by a C 3 _ 6 cycloalkyl group and a 
benzene ring optionally having 1 to 3 alkoxy. a C 6 . 14 aryl group or a C 7 . 16 aralkyl group, which may be 
substituted by a group selected from the group consisting of (i) a halogen atom, (ii) C^ 6 alkylenedioxy (iii) 
nitro, (iv) cyano, (v) optionallyhalogenated C V6 alkyl, (vi) optionally halogenated C 2 . 6 alkenyl. (vii) optionally 
halogenated C 2 . 6 alkynyl, (viii) C^g cycloalkyl (ix) C v6 alkoxy optionally having 1 to 3 halogen atoms, mono- 
or di-0^6 alkylamino or C^ 6 alkoxy-carbonyl, (x) optionally halogenated C v6 alkylthio. (xi) hydroxy, (xii) amino, 

(xiii) mono-C^e alkylamino, (xiv) di-C^g alkylamino. (xv) 5 or 6 membered cyclic amino, (xvi) C V6 alkyl-carb- 
onyl, (xvii) carboxyl, (xviii) alkoxy-carbonyl. (xix) carbamoyl, (xx) thiocarbamoyl. (xxi) mono-C v6 alkyl- 
carbamoyl, (xxii) di-C^e alkyl-carbamoyl, (xxiii) C 6 . 10 aryl-carbamoyl. (xxiv) sulfo, (xxv) C^ s alkylsulfonyl, (xxvi) 
C 6-io ar Y , ! ( xxvii ) C 6 . 10 aryloxy (xxviii) C 7 . 16 ararkyloxy and (xxix) oxo or (c) a group represented by the formula: 
-OR" wherein R" is a hydrogen atom, or a C v6 alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 
cycloalkyl group, a condensed group formed by a C 3 . 6 cycloalkyl group and a benzene ring optionally having 
1 to 3 C^g alkoxy, a C 6 . 14 aryl group or a C 7 . 16 aralkyl group, which may be substituted by a group selected 
from the group consisting of (i) a halogen atom, (ii) C,. e alkylenedioxy, (iii) nitro. (iv) cyano, (v) optionally 
halogenated C,. 6 alkyl. (vi) optionally halogenated C 2 . 6 alkenyl, (vii) optionally halogenated C 2 . 6 alkynyl. (viii) 
C 3 _ 6 cycloalkyl, (ix) C,. 6 alkoxy optionally having 1 to 3 halogen atoms, mono- or di-C^.g alkylamino or 
alkoxy-carbonyl, (x) optionally halogenated C,_ 6 alkylthio, (xi) hydroxy, (xii) amino, (xiii) mono-C^ alkylamino, 

(xiv) di-C^ alkylamino, (xv) 5 or 6 membered cyclic amino, (xvi) C,_ 6 alkyl-carbonyl. (xvii) carboxyl. (xviii) C^ 6 
alkoxy-carbonyl, (xix) carbamoyl, (xx) thiocarbamoyl, (xxi) mono-C^ alkyl-carbamoyl, (xxii) di-C^ alkyl-car- 
bamoyl, (xxiii) C 6 . 10 aryl-carbamoyl, (xxiv) sulfo. (xxv) C V6 alkylsulfonyl, (xxvi) C 6 . 10 aryl, (xxvii) C 6 . 10 aryloxy, 
(xxviii) C 7 . 16 aralkyloxy and (xxix) oxo. R 10 is a hydrogen atom or a alkyl group, or 

(5) a group represented by the formula: -OR 12 wherein R 12 is a hydrogen atom, or a C h6 alkyl group, a C 2 . 6 
alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a condensed group formed by a C^g cycloalkyl 
group and a benzene ring optionally having 1 to 3 alkoxy, a C 6 . 14 aryl group or a C 7 . 16 aralkyl group, 
which may be substituted by a group selected from the group consisting of (i) a halogen atom, (ii) C^ e alkylen- 
edioxy, (iii) nitro, (iv) cyano. (v) optionally halogenated C v6 alkyl, (vi) optionally halogenated C 2 . 6 alkenyl, (vii) 
optionally halogenated C 2 . 6 alkynyl, (viii) C 3 . 6 cycloalkyl. (ix) C V6 alkoxy optionally having 1 to 3 halogen 
atoms, mono- or di-C^.g alkylamino or alkoxy-carbonyl, (x) optionally halogenated C V6 alkylthio, (xi) hy- 
droxy, (xii) amino, (xiii) mono-Cj.g alkylamino, (xiv) di-C v6 alkylamino, (xv) 5 or 6 membered cyclic amino, 
(xvi) C^g alkyl-carbonyl, (xvii) carboxyl, (xviii) C^g alkoxy-carbonyl, (xix) carbamoyl, (xx) thiocarbamoyl, (xxi) 
mono-C^g alkyl-carbamoyl, (xxii) di-C^g alkyl-carbamoyl, (xxiii) C 6 . 10 aryl-carbamoyl. (xxiv) sulfo, (xxv) C^g 
alkylsulfonyl, (xxvi) C 6 . 10 aryl, (xxvii) Cg_ 10 aryloxy, (xxviii) C 7 . 16 aralkyloxy and (xxix) oxo; R r is a C^g alkyl 
group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a condensed group formed by. a 
C 3 . 6 cycloalkyl group and a benzene ring optionally having 1 to 3 C^g alkoxy a C 6 . 14 aryl group or a C 7 . 16 
aralkyl group which is subtituted by a group represented by the formula: -COOR 11 wherein R 11 is (1 ) a hydrogen 
atom or (2) a C^g alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 _ 6 cycloalkyl group, a condensed 
group formed by a C 3 . 6 cycloalkyl group and a benzene ring optionally having 1 to 3 C^g alkoxy, a C 6 . 14 aryl 
group or a C 7 . 16 aralkyl group which may be substituted by a group selected from the group consisting of (i) 
a halogen atom, (ii) C^g alkylenedioxy, (iii) nitro. (iv) cyano, (v) optionally halogenated C^g alkyl, (vi) optionally 
halogenated C 2 _ 6 alkenyl. (vii) optionally halogenated C 2 . 6 alkynyl, (viii) C 3 . 6 cycloalkyl. (ix) C 1-6 alkoxy op- 
tionally having 1 to 3 halogen atoms, mono- or di-C^g alkylamino or C^g alkoxy-carbonyl, (x) optionally hal- 
ogenated C^g alkylthio, (xi) hydroxy, (xii) amino, (xiii) mono-C^g alkylamino, (xiv) di-C^g alkylamino, (xv) 5 
or 6 membered cyclic amino, (xvi) C^g alkyl-carbonyl, (xvii) carboxyl, (xviii) C,. 6 alkoxy-carbonyl, (xix) car- 
bamoyl, (xx) thiocarbamoyl, (xxi) mono-C^g alkyl-carbamoyl, (xxii) di-C^g alkyl-carbamoyl. (xxiii) C 6 . 10 aryl- 
carbamoyl, (xxiv) sulfo, (xxv) C^g alkyl sulfonyl. (xxvi) C 6 . 10 aryl, (xxvii) C 6 . 10 aryloxy, (xxviii) C 7 . 16 aralkyloxy 
and (xxix) oxo; R 2 and R 3 are the same or different and are independently 

(1) a hydrogen atom, 

(2) a halogen atom, 

(3) a C^g alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a condensed 
group formed by a C 3 . 6 cycloalkyl group and a benzene ring optionally having 1 to 3 C^g alkoxy, a C 6 . 14 
aryl group or a C 7 . 16 aralkyl group, which may be substituted by a group selected from the group consisting 
of (i) a halogen atom, (ii) C^g alkylenedioxy, (iii) nitro, (iv) cyano, (v) optionallyhalogenated C^g alkyl, (vi) 
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optionally halogenated C 2 . 6 alkenyL (vii) optionally halogenated C, 6 alkynyl (viii) C, e cvcloalkvl fix) c 

Damoyl (xxiii) C 6 . 10 aryl-carbamoyl. (xxiv) sulfo. (xxv) c, . alkylsulfonyl (xxvi) C arvl r?» m r 
aryloxy (xxviii) C 7 . 16 aralkyloxy and (xxix) oxo. ' 610 ^ ( H) C<5 - 10 

(4) an acyl group represented by the formula: -(C»0)-RW -S0,-R13 -SO-R13 ,r r«MRi4oi3 ,r> ™ 

oamoyi. (xxn.) C 6 . 10 aryl-carbamoyl. (xxiv) sulfo. (xxv) C 1 s alkylsulfonyl (xxvi) C arvl 

or a group * ^ a '° m ' " " ya "" V 9TO » ™" "V - ^ alkyl grovp 

22. A method tor producing a compound as defined in torm 1 2 wherein 
(1) Ar 1 ' and Ar*' are independently a phenyl group: ring B' is 




(2) AM and Ar2' are independently a phenyl group; ring B' is 
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: X is an oxygen atom; Y is a propylamino group; R 8 is a hydrogen atom; A is CH; R r is an ethoxycarbonyl 
dimethylmethyl group: and R 2 and R 3 are a hydrogen atom. 
(3) Ar r and Ar 2 ' are independently a phenyl group: ring B' is 



N 



; X is an oxygen atom; Y is a propylamino group; R 8 is a hydrogen atom; A is CH; R 1 ' is a carboxyl dimethyl- 
methyl group; R 2 and R 3 are a hydrogen atom: the solvent is a dimethylsulfoxide and the base is a sodium 
carbonate, or 

(4) Ar 1 ' and Ar 2 ' are independently a phenyl group: ring B" is 



N 



; X is an oxygen atom; Y is a propylamino group; R 8 is a hydrogen atom; A is CH: R 1 ' is an ethoxycarbonyl 
dimethylmethyl group; R 2 and R 3 are a hydrogen atom: the solvent is a 1-methyl-2-pyrrolidone and the base 
is o sodium carbonate. 

23. A method for producing a compound as defined in term 12 wherein the leaving group represented by Q 1 is a 
hydrogen atom or an alkali metaL 

24. A method for producing a compound as defined in term 12 wherein the leaving group represented by Q 2 is a 
halogen atom : C 6 . 10 arylsulfonyloxy group or a C 1 . 4 alkylsulfonyloxy group, 

25. A hydrate of a compound represented by the formula: 




wherein R is a hydrogen atom or an ethyl group, or a succinate or citrate of the compound (l") s 

26. 2-[6-[3-[4-(diphenylmethoxy)piperidino] propylamino]imidazo[1 r 2-b]pyridazin-2-yl]-2-methylpropi onic acid di- 
hydrate : 

27. A compound as defined in term 26 which shows the following Powder X-ray diffraction analysis result: 



D-Space ; angstrom 


Intensity l/l 0 (%) 


6.94 


84 


12.88 


41 


13.72 


62 


1 15.10 


53 


17.56 


84 


18.70 


39 


19.24 


62 


20.66 


60 
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(continued) 



D-Space r angstrom 


Intensity l/l 0 (%) 


21.06 


100 


21.76 


54 


26.42 


43 


28.24 


37 t 



fc^s^ -V^azo f1;2 - b]pynd ^ 

3?' A matS,? 8 T P ° Und 33 Cl3imded in 0ne of 25 to 29 

31 A method for producing a compound as defined in term 25 which comprises 

(D contacting a compound which is obtained by reacting a compound represented by the formu.a: 




// v CH_0 "O N - c W H J NH ^' (If) 



wherein Q1 is a leaving group, or a salt thereof with 



a compound represented by the formula: 




*-V^/T C00R (N,,,) 

r CH, 

(2) reacting a free form of the compound (I, as defined in calim 25 with a succinic acid or citric acid, 
dfug^^ 

^^*^^T Smn 35 in <™ * which is an anti-histaminic agent and/or an eosinophil 

conjunctivitis, al.ergic rhinL chron^^ 

37. A method for treating or preventing allege dSZfcSSl^ »Z T?< " * m 3 ° t0 mamma,s ' 
of compounds as defined in terms 25 to 29 o , pro druo T effCCtiVe amoun, of an V ° ne 

38. A method for treatino or orev^niinr , »cth ° 9 ef ' ned ,emi 30 10 mammals. 

a Pharmaceutical composition for treating CSg ^ dLeaTes and" ^ ^ 3 ° 



18 



EP1 123 936 A1 



41 . Use of any one of compounds as defined in terms 25 to 29 or a pro-drug as defined in term 30 for preparing 
a pharmaceutical composition for treating or preventing asthma., allergic conjunctivitis, allergic rhinitis, chronic 
urticaria or atopic dermatitis. 

And. the present invention provides: 

42. An agent for treating or preventing as defined in term 1 wherein Ar 1 and Ar 2 are independently an aromatic 
hydrocarbon group which may be substituted. 

43. An agent for treating or preventing as defined in term 1 wherein Ar 1 and Ar 2 are independently a phenyl group 
which may be substituted, 

44. An agent for treating or preventing as defined in term 1 wherein Ar 1 and Ar 2 are independently (i) a phenyl 
group which may be substituted by a halogen atom or C,. 6 alkyl or (ii) a 5 to 8 membered aromatic heterocyclic 
group containing 1 to 4 hetero atoms selected from a nitrogen atom, a sulfur atom and an oxygen atom other than 
carbon atoms, 

45. An agent for treating or preventing as defined in term 1 wherein the ring B is a ring represented by the formula: 




wherein Z is a nitrogen atom or a methyne group; Z 1 and Z 2 are independently a linear alkylene group which 
may be substituted by hydroxy, oxo or C,. 6 alkyl. 

46. An agent for treating or preventing as defined in term 45 wherein Z 1 and Z 2 are independently a linear C A . 2 
alkylene group, 

47. An agent for treating or preventing as defined in term 1 wherein X is a bond, an oxygen atom or NH, 

48. An agent for treating or preventing as defined in term 1 wherein X is a bond or an oxygen atom, 

49. An agent for treating or preventing as defined in term 1 wherein Y is a group represented by the formula: 

-(CH 2 )m-Y 1 -(CH 2 )n-Y 2 - 

wherein Y 1 and Y 2 are the same or different and are independently a bond, an oxygen atom, S(0)p wherein p is 
an integer of 0 to 2, NR 4 wherein R 4 is a hydrogen atom or a lower alkyl group, a carbonyl group, a carbonyloxy 
group or a group represented by the formula: 




wherein R 5 and R 6 are the same or different and are independently a hydroxy group or a C,. 4 alkyl group; m and 

n are an integer of 0 to 4, and sum of m and n is not more than 6, 

50. An agent for treating or preventing as defined in term 1 wherein Y is 

(iJaC^e alkylene group, 

(ii) -(CH 2 )piO- : 

(iii) -(CH 2 )p 1 NH- ; 

(iv) -(CH 2 )piS- f 

(v) -(CH 2 )q 1 CH(OH)(CH 2 )q 2 0-. 

(vi) -(CH 2 )q 1 CH(OH)(CH 2 )q 2 NH- ; 
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(vii) -(CH 2 )qiCH(OH)(CH 2 )q2 S -. 

(viii) -(CH 2 )piCONH-, 

(ix) -COO(CH 2 )p 1 0-, 

(x) -COO(CH 2 )pi[MH-. 

(xi) -COO(CH 2 )piS-. 

(xii) -(CH 2 )qiO(CH 2 )q20-. 

(xiii) -(CH 2 )qiO(CH 2 )q2 N H- or 

(xiv) -(CH 2 )qiO(CH 2 )q 2 S- wherein pi is an integer of 1 ,o 6. q i and q 2 are an integer o, 1 to 3. 

alkoxy-carbonyl. (Hi) a C 16 alkoxj groupTv) a c atko™ °T T ™ V SUbStitU,6d by «"*»* ° r c i 6 
52. An agent fortreating orpreve^tin as d* ne Tint^T h "Jf 0 ^ ° F (V) 3 Carb ° Xyl grou P' 
which may be substituted by 3 Ca kox c^onvT <0 ' **° 9m ^ W 3 alkyl 9' 0U P 

Cls alky., (no a C 6 . 14 ary l gLp (iv) a C / a!!^ IT Carbam ° y ' ° Pti0na " y havin 9 mono " °< * 

60 2 ° r eating ° r PreVemin9 35 defined in te ™ 1 wherein A is CH 

61 . An agent for treating or preventing as defined 1? ^^"^ ° r a Salt therec * 



-c- 

CH, 



™tnoxy)pipendino^ 

bB. An agent for treating or preventinq as defined mLV'h J"H'«k-«'«« oisuccinate : 
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sulfoxides, cyclic sulfones, halogenated hydrocarbons or azoles, 

71. A method as defined in term 12 wherein the solvent is dioxane. tetrahydrofuran. benzene, toluene, xylene., 
acetonitrile, N,N-dimethylformamide, N ; N-dimethylacetamide : 1-methyl-2-pyrolidone, dimethyl sulfoxide, sul- 
forane. dichloroethane, chloroform, imidazole, 2-methylimidazole or pyridine, 

72. A method as defined in term 12 wherein the solvent is cyclic amides or sulfoxides, 

73. A method as defined in term 12 wherein the solvent is 1-methyl-2-pyrolidone, dimethyl sulfoxide or sulforane, 

74. A method as defined in term 12 wherein the base is alkali metal hydrides, alkali metal alkoxide, alkali metal 
hydroxides, alkali metal carbonates, alkali earth metal hydrides, alkali earth metal alkoxide. alkali earth metal 
hydroxides or alkali earth metal carbonates, 

75. A method as defined in term 12 wherein the base is sodium hydride, potassium hydride, sodium methoxide, 
sodium ethoxide, sodium t-butoxide, sodium hydroxide, potassium hydroxide, lithium carbonate, sodium carbonate 
or potassium carbonate, 

76. A method as defined in term 12 wherein the reaction temperature is about 100°C to about 180°C. 

77. A method as defined in term 12 wherein the reaction time is about 30 minutes to about 30 hours, 

78. A method as defined in term 12 wherein the reaction is conducted in the presence of magnesium sulfate, zinc 
chloride, cuprous chloride(CuCI), potassium fluoride or lithium chloride, 

79. A method as defined in term 12 wherein an amount of the compound (II) or a salt thereof is at about 1 to about 
5 mol to 1 mol of the compound (III) or a salt thereof, 

80. A method as defined in term 12 wherein an amount of the compound (II) or a salt thereof is at about 1 .0 to 
about 1 .7 mol to 1 mol of the compound (III) or a salt thereof in the presence of the base, 

81 . A method as defined in term 12 wherein an amount of the compound (II) or a salt thereof is at about 1 .5 mol 
to 1 mol of the compound (III) or a salt thereof in the presence of the base. 

82. A method as defined in term 12 wherein the reaction is conducted in an atomosphere of inert gas, 

83. A method as defined in term 12 wherein the inert gas is N 2 gas or argon gas. 

84. A method as defined in term 12 wherein R r is a hydrocarbon group substituted by a group represented by the 
formula: -COOR 11 wherein R 11 is a hydrogen atom or a hydrocarbon group which may be substituted, 

85. A method as defined in term 12 wherein R 1 ' is a alkyl group which may be substituted bycarboxyl orC^ 
alkoxy-carbonyl, 

86. A method as defined in term 1 2 wherein R r is a carboxyl dimethylmethyl group or C^g alkoxy-carbonyl dimeth- 
ylmethyi group, 

87. A method as defined in term 12 wherein R r is carboxyl or ethoxycarbonyl, 

88. A method as defined in term 1 2 wherein Ar 1 ' and Ar 2 ' are independently a phenyl group which may be substituted 
by a halogen atom or C,_ 6 alkyl: the ring B' is a ring represented by the formula: 




wherein Z is a nitrogen atom or a methyne group; Z 1 " and Z 2 " is independently an ethylene group which may be 
substituted by hydroxy, oxo or C^. 6 alkyl; X is a bond, an oxygen atom or NH; Y is 

(i) a C^e alkylene group. 

(ii) -(CH 2 )piO-, 

(iii) -(CH 2 )p 1 NH-, 

(iv) -(CH 2 )p 1 S- : 

(v) -(CH 2 )qiCH(OH)(CH 2 )q 2 0-. 

(vi) -(CH 2 )qiCH(OH)(CH 2 )q 2 NH-, 

(vii) -(CH 2 )qiCH(OH)(CH 2 )q2S-, 

(viii) -(CH 2 )p 1 CONH-, 

(ix) -COO(CH 2 )p 1 0-, 

(x) -COO(CH 2 )p 1 NH-, 

(xi) -COO(CH 2 )p 1 S-, 

(xii) -(CH 2 )qiO(CH 2 )q 2 0-, 
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(xiii) -(CH 2 )qiO(CH 2 )q2NH- or 



o 



or a carboxy. group- RV is a cS ™ ? ^ * °" ^ ^ a C i-s alkoxy-carbonyl group 

R* is a hydrogen atom, a c, a ^ up 7c T^lTT^ * ^ " C « 

atom: R8 is a hydrogen ^ a f,ydroxyl group 9r ° UP ™ * R3 is a WW 

^nlXVetru:^ 12 Wh6rein Ar1 ' " Ar2 ' « '"^-V a phenyl group: the ring B' is a ring 




N— or ~\^y W ~ 



[0013J And : when the compound (I) m rn nra c*itth«^ *u 

Mode for carrying out the Invention 
1 . Explanation of Compound (I) 

aryl group (e.g. phenyl, tolyl. xylyl. biphenyl 7^ 2^,? ar ° mat ' C hydrOCarbon 9™P such as C 6 14 

anthryL2-phenan,hry,,3-phena y nthryMX an ^ ''TV ^ 

1-naphthyl. 2-naphthyl. particularly phenyl etc phenanth ^ e,c more preferably phenyl, tolyl, xylyl, biphenyl. 

SntS ~ Ksr te rp±s?REK — 5 » 8 — ** «** ^ 

froma nitrogen atom, a su.furatom -ndwiSS^^S^" T than kinds of hetero a '°™ selected 
group thereof, preferably an aromatic hlE^Z£SJ£l2 ' °' " C ° ndenSed ar ° ma ' iC "a**** 
such as thiophene, benzo[bJthiophene. benzc bluran benz^S k ' m ° r6 SPedfiCa " y a " aromatic "e'erocyc.e 

oxazole, pyrazo.e. pyridine, pyrazine! pyrim id"™^^ imida20le ^ ,ria20,e > thiazole - 

isoquinoline, qulnoline, phthalazine. naphthySe q «e " ! ^ T ' 'i** 20 ' 9 ' PUrine ' «H^*oWne. 
anthridine, acridine, phenazine, isothiazole. KSSHSLSTT^ °7 ' Cart>a2 ° ,e ' P - Carb °' ine ' P hen - 
pyridine, thiophene, furan, more PfB^-S^Sr^SJ' T' Phe "° Xa2ine ° r isoch ™ P^erably 

[0017] As the '•substituents" of the -aromatic group" represented by Ar 1 and Ar* for example, 
(i) a halogen atom (e.g. fluorine, chlorine, bromine ioHino* 

(TaXtr^ 9r ° UP (e ' 9 Cl " 3 a,k ^ di ^'-h as methylenes ethylenedioxy), 

(iv) a cyano group, 

(v) an optionally halogenated lower alkyl group. 
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(vi) an optionally halogenated lower alkenyl group, 

(vii) an optionally halogenated lower alkynyl group. 

(viii) a lower cycloalkyl group(e.g. C 3 . 6 cycloalkyl such as cyclopropyl, cyclobutyl, cyclopenthyl, cyclohexyl) ; 

(ix) an optionally substituted lower alkoxy group, 

(x) an optionally halogenated lower alkylthio group : 

(xi) a hydroxy group, 

(xii) an amino group, 

(xiii) a mono-lower alkylamino group (e.g. mono-C^ alkylamino such as methylamino, ethylamino, propylamino, 
isopropylamino. butylamino), 

(xiv) a di-lower alkylamino group (e.g. di-C v6 alkylamino such as dimethylamino, diethylamino, dipropylamino, 
dibutylamino) : 

(xv) a 5 or 6 membered cyclic amino group (e.g. morpholino, piperazin-1-yl, piperidino, pyrrolidine -yl). 

(xvi) a lower alkylcarbonyl group (e.g. C V6 alkylcarbonyl such as acetyl, propionyl), 

(xvii) a carboxyl group, 

(xviii) a lower alkoxy-carbony! group (e.g. C^ 6 alkoxy-carbonyl such as methoxycarbonyl, ethoxycarbonyl, propox- 
ycarbonyl, butoxycarbonyl). 

(xix) a carbamoyl group, 

(xx) a thiocarbamoyl group, 

(xxi) a mono-lower alkyl-carbamoyl group (e.g. N-mono-C V6 alkyl-carbamoyl such as methylcarbamoyl, ethylcar- 
bamoyl), 

(xxii) a di-lower alkyl-carbamoyl group (e.g. di-C^g alkyl-carbamoyl such as dimethylcarbamoyl. diethylcarbamoyl), 

(xxiii) aryl-carbamoyl (e.g. C 6 . 10 aryl-carbamoyl such as phenylcarbamoyl, naphthylcarbamoyl), 

(xxiv) a sulfo group, 

(xxv) a lower alkyl sulfonyl group (e.g. C^ 6 alkyl sulfonyl such as methylsulfonyi, ethylsulfonyl), 

(xxvi) an aryl group (e.g. C 6 . 10 aryl such as phenyl, naphtyl) or 

(xxvii) an aryloxy group (e.g. C 6 . 10 aryloxy such as phenyloxy, naphthyloxy), 

(xxviii) an aralkyloxy group (e.g. C 7 . 16 aralkyloxy such as benzyloxy), etc. are used. 

[0018] As the "optionally halogenated lower alkyl group", for example, a lower alkyl group (e.g. C,. 6 alkyl such as 
methyl, ethyl, propyl, isopropyL butyl, isobutyl, sec-butyl, tert-butyl, pentyl. hexyl) optionally substituted by 1 to 3 halogen 
atoms (e.g. fluorine, chlorine, bromine, iodine), etc. are exemplified. As specific examples, for example, methyl, fluor- 
omethyl, chloromethyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluoroethyl, propyl. 
3,3,3-trifluoropropyl, isopropyl. butyl, 4.4,4-trifluorobutyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl. 
5,5,5-trifluoropentyl, hexyl, 6,6,6-trifluorohexyl, etc. are used. 

[0019] As the "optionally halogenated lower alkenyl group", for example, a lower alkenyl group and the "optionally 
halogenated lower alkynyl group", for example, a lower alkenyl group (e.g. , a C 2 . 6 alkenyl group such as vinyl, propenyl, 
isopropenyl, 2-buten-1 -yl. 4-penten-1 -yl, 5-hexen-1 -yl, etc.) optionally substituted by 1 to 3 halogen atoms (e.g. fluorine, 
chlorine, bromine, iodine) and a lower alkynyl group (e.g., a C 2 . 6 alkynyl group such as 2-butyn-1 -yl. 4-pentyn-1-yl : 
5-hexyn-1 -yl. etc.) optionally substituted by 1 to 3 halogen atoms (e.g. fluorine, chlorine, bromine, iodine), etc. are used. 
[0020] As the "optionally substituted lower alkoxy group", for example, a lower alkoxy group (e.g. a C,. 6 alkoxy group 
such as methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, etc.) optionally substituted 
by 1 to 3 halogen atoms (e.g. fluorine, chlorine, bromine, iodine), mono- or di-lower alkylamino groups (e.g. mono- or 
di-C^e alkylamino such as methylamino, dimethylamino, ethylamino. dimethylamino) or lower alkoxy-carbonyl groups 
( e -9- C v6 alkoxy-carbonyl such as methoxycarbonyl, ethoxycarbonyl), etc. are used. 

[0021] As the "optionally halogenated lower alkylthio group", for example, a lower alkylthio group (e.g. a C A . S alkylthio 
group such as methylthio, ethylthio, n-propylthio ; isopropylthio, n-butylthio, isobutylthio. sec-butylthio, tert-butylthio) 
optionally substituted by 1 to 3 halogen atoms (e.g. fluorine, chlorine, bromine, iodine), etc. are used, and as specific 
examples, methylthio, difluoromethylthio, trifluoromethylthio, ethylthio, propylthio, isopropylthio, butylthio, 4,4,4-trifluor- 
obutylthio, pentylthio, hexylthio, etc. are used. 

[0022] As specific examples of the condensed ring formed by Ar 1 : Ar 2 and the adjacent carbon atom, for example, 
a condensed ring represented by the formula: 
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or 

wherein R8 is same as defined above, etc. are used. 

maticUca^ aromatic hydrocarbon group (pref erab, y C 6 14 aro- 

more preferable. Y substltuted * Preferbale, and a benzene ring which may be subsisted is 

l zi r^ri^sa^^ - - - - - * a ^ 



30 



40 




35 wherein n is 0 or 1 . 



nitrogen atom, an oxygen atom L a s^T!" ^TnZlT^ ' '° * ^ * 0 ™ Se,ected * - 
that a bivalent group removed one hydrogen atom from the niSJn ? I ' 0rrnUla 11 is 



45 



— <3~ — n: 




-G- , -Cr 




50 



— N. 




or 



-3- 



, etc. are preferable 
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Ar 2 , etc. are used. 

[0028] As preferable specific examples of the ring B : for example, a ring represented by the formula: 




wherein 2 is a nitrogen atom or a methyne group.. Z 1 and Z 2 are independently a linear C V4 alkylene group which may 
be substituted by a hydroxy group ; an oxo group or a 6 alkyl group, etc. are used. 

[0029] As the "C^g alkyl group", for example, a linear or branched C A . S alkyl group such as methyl ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, etc. are used. 

[0030] As the "linear C A , 4 alkylene group", for example, a linear C V4 alkylene group such as methylene, ethylene, 
propylene, butylene. etc. are used. 

[0031] As the "linear C,_ 4 alkylene group which may be substituted by a hydroxy group, an oxo group or a C V6 alkyl 
group" represented by Z 1 and Z 2 , an unsubstituted linear C,_ 4 alkylene group, etc. are used, and particularly, an un- 
substituted linear C v2 alkylene group is preferable. 

[0032] As more preferable ring B, piperidine, piperazine, etc. are exemplified. 

[0033] In the above mentioned formula (I), X and Y are the same or different and are independently©a bond, ©an 
oxygen atom, ©S(0)p (p is an integer of 0 to 2), @NR 4 wherein R 4 is a hydrogen atom or a lower alkyl group or ©a 
bivalent linear lower hydrocarbon group which may contain 1 to 3 hetero atoms and the bivalent linear lower hydro- 
carbon group may have substituents. 

[0034] As the lower alkyl group represented by R 4 . for example, a linear or branched C v6 alkyl group such as methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl. pentyl, hexyl. etc. are used. 

[0035] As the "bivalent linear lower hydrocarbon group which may contain 1 to 3 hetero atoms" represented by X 
and Y : for example, a group which is formed by removing each one hydrogen atom (sum two hydrogen atoms) bonded 
to same or different carbon atom from a lower (C^g) hydrocarbon, and which may optionally contain hetero atoms 
selected from an oxygen atom and a sulfur atom in the hydrocarbon chain is exemplified. 
[0036] As specific examples of the "bivalent linear lower hydrocarbon group", for example. 

(i) a C^e alkylene group (e.g., -CH 2 -, -(CH 2 ) 2 -, -(CH 2 ) 3 -,. -(CH 2 ) 4 - ; -(CH 2 ) 5 -, -(CH 2 ) 6 -. etc.) 

(ii) a C 2 _ 6 alkenylene group (e.g., -CH=CH- f -CH=CH-CH 2 -. -CH 2 -CH=CH-CH 2 -. -(CH 2 ) 2 -CH=CH-CH 2 -. -(CH 2 ) 2 - 
ChUCH-(CH 2 ) 2 - ; - (CH 2 ) 3 -CH=CH-CH 2 -, etc.), 

(iii) a C 2 . 6 alkynylene group (e.g., -C^C-.. -C=C-CH 2 -, -CH 2 -C ^C-CH 2 -. -(CH 2 ) 2 -C^C-CH 2 -. -(CH 2 ) 2 -C=C- 
(CH 2 ) 2 -. -(CH 2 ) 3 -C =C-CH 2 -. etc.). etc. are used. 

[0037] As the "substituents" of the "bivalent linear lower hydrocarbon group which may contain 1 to 3 hetero atoms" 
represented by X and Y, an oxo group as well as the "substituents" of the "aromatic group optionally having a substituent" 
represented by the above mentioned Ar 1 and Ar 2 : etc. are used, and a hydroxy group or an oxo group is preferable. 
[0038] As X, a bond, an oxygen atom or NH is preferable, and particularly, a bond or an oxygen atom is preferable. 
[0039] As Y. for example, a group represented by the formula: 

-(CH 2 )m-Y 1 -(CH 2 )n-Y 2 - 

wherein Y 1 and Y 2 are the same or different and are independently a bond, an oxygen atom. S(0)p wherein p is same 
as defined above, NR 4 wherein R 4 is same as defined above, a carbonyl group, a carbonyloxy group or a group rep- 
resented by the formula: 
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L0041] As Y. for example, a group represented by 
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(0 a C v6 alkylene group 

(iO-(CH 2 )pi(X 

(»') -(CH 2 )piNH-. 

(iv) -(CH 2 )piS- : 

(v) -(CH 2 )qiCH(OH)(CH 2 )q20- 

(vi) -(CH 2 )qiCH(OH)(CH 2 )q2NH- 

(vii) -(CH 2 )qiCH(OH)(CH 2 )q2S- 

(viii) -(CH 2 )piCONH-. 

(ix) -COO(CH 2 )piO-. 

(x) -COO(CH 2 )piNH-. 

(xi) -COO(CH 2 )piS-. 

(xii) -(CH 2 )qiO(CH 2 )q2o-. 
(x'ii)-(CH 2 )qiO(CH 2 )q2 NH .or 



™> 9 W^^ 

^-(ch;^ VglS&^^^£^> HO^mk -(ch 2)3 - N h, - ( CH 2)4 - 

(CH 2 , 6 - NH , -(CH 2 ) 6 -S-, -(CH 2 ) 2 -0-(CH 2 ) 2 -6 CH O CH f ^-O^H^-O, -CO-0-(CH 2 ) 3 - 0 2 . 

[0043] In the above mentioned foLufa m A f" 2 '.f °" (CH 2>2-S- etc. are preferable. 2 ' 3 
atora a hydrocarbon group w^t subs 1^ TJ^ZT " " 3 ^ * ha »^n 

0044] As the "halogen atom" represented byTfLr^hteZ k V * 9r ° UP WhiCh may be s ^ti.uted. 
[0045] As the "hydrocarbon group" represented bv RM.r ? ^'"^ '° dine are e ^mplified. 

hydrocarbon compound is exemplified, and as the specif c examnK' 3 J™" ° ne hydr ° 9en atom from «» 

alky, group, alkeny. group, alkyny, group, cyclo p group Z T'o JZ '** W™**™ 9™P ^ as 
C,. 16 cha,o (.inear or branched) or ^ eXem <* i,ied - « them, a 

(a) an alkyl group, preferably lower alky I qrouo tea a r .» i 

butyl, isobutyl, sec-butyl, tert-butyl. pentyl hexyl etc ) 9r ° UP " 88 me%L ^ pr0 P yl > iso P r °Py' 

SSS^SiS^ ' 0Wer "** 9r ° UP a C - — * such as vinyl, a,,,, isopropenyl. buteny, 
WJ- -yny, group, preferably ,ower a.kyny, (e.g. a C, 6 a.kyny, such as propargy,. ethyny,, butyny,. , -hexyny,. 
(d) a cycloalkyl group, preferably lower cvcloalkvl /p r. a r 

dopentylcydohexy. which may condense wihfb^ SUCh 35 Cyd W' cy- 

alkoxy group such as methoxy) etc ) 9 ° Pt, ° na " y hav,n 9 1 t0 3 ,ower ^oxys (e.g. a C, , 

2J ^ 1-naphthy,. ,naph,hyl, ,indeny,. 
preferably phenyl). 7 ^ P henanthf yl • 3-phenanthryl, 4-phenanthryl or 9-phenanthryl etc 

5-phenylpentyl ! etc., preferably benzyl). ' r ""''' t " v '^ ^nenypropyi, 3-phenylpropyl, 4-phenylbutyl or 
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etc. are used. 

[0047] As the "acyl group" represented by R 7 : for example. -(C=0)-R 9 , -S0 2 -R 9 , -SO-R 9 . -(C=O)NR 10 R 9 , -(C=0)0- 
R 9 . -(C=S)0-R 9 or -(C=S)NR 10 R 9 wherein R 9 is a hydrogen atom : a hydrocarbon group optionally having a substituent 
or a hydroxy group optionally having a substituent; and R 10 is a hydrogen atom or a lower alkyl group (e.g.. a C^g alkyl 
group such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl. tert-butyl, pentyl.. hexyl, etc. and preferably a 
C1-3 alkvl suc h as methyl. ethyL propyl isopropyl. etc.), etc. are exemplified. 

[0048J Of them. -(C=0)-R 9 -S0 2 -R 9 , -SO-R 9 , -(C=0)NR1<>R 9 , -(0=O)O-R 9 are preferred, and -(C=0)-R 9 is more 
preferred. 

[0049] The "hydrocarbon group" represented by R 9 represnets a group removed one hydrogen atom from the hy- 
drocarbon compound., and as the example : for example, a chained (linear or branched) or cyclic hydrocarbon group 
such as alkyl group, alkenyl group : alkynyl group, cycloalkyl group, aryl group, aralkyl group, etc. are exemplified, and 
specifically, the "hydrocarbon group" represented by the above mentioned R 7 r etc. are exemplified, and of them, a 
C^ 6 linear or cyclic hydrocarbon group, etc. are preferable, and particularly a lower (C v6 ) alkyl group, etc. are pref- 
erable. 

[0050] As the "substituents" of the "hydrocarbon group" represented by R 9 . for example, an oxo group as well as the 
"substituents" of the "aromatic group optionally having a substituent" represented by the above mentioned Ar 1 and Ar 2 : 
etc. are used. 

[0051] As the "hydroxy group optionally having a substituent" represented by R 9 . for example, same those as the 
"hydroxy group optionally having a substituent" represented by R 7 as mentioned below, etc. are used. 
[0052] The "hydroxy group optionally having a substituent" represented by R 7 represents (1 ) a hydroxy group or (2) 
a hydroxy group having one group such as the above mentioned "hydrocarbon group optionally having a substituent" 
instead of a hydrogen atom of the hydroxy group. 

[0053] As R 7 , for example. (1 ) a hydrogen atom, (2) a C^g alkyl group which may be substituted by a carboxyl group 
or C t _ 6 alkoxy-carbonyl. (3) a C^g alkoxy group, (4) a C^g alkoxy-carbonyl group, (5) a carboxyl group, etc. are pref- 
erable, andparticularlyahydrogenatom. ahalogenatom, a C^g alkyl group, a C^g alkoxy-carbonyl group and a carboxyl 
group are preferable. 

[0054] As A, a nitrogen atom, CR 7 wherein R 7 is a hydrogen atom, a halogen atom, a C^g alkyl group, a C^g alkoxy- 
carbonyl group or a carboxyl group is preferable, and of them, a nitrogen atom, CH or C-CH 3 is preferable, particularly 
a nitrogen atom or CH is preferable. 

[0055] In the above mentioned formula (I), R 1 . R 2 and R 3 are the same or different and are independently a hydrogen 
atom, a halogen atom, a hydrocarbon group optionally having a substituent, an acyl group or a hydroxy group optionally 
having a substituent. 

[0056] As the "halogen atom" represented by R 1 . R 2 and R 3 , fluorine, chlorine, bromine, iodine are exemplified. 
[0057] As the "hydrocarbon group optionally having a substituent" represented by R 1 , R 2 and R 3 : for example, the 
"hydrocarbon group optionally having a substituent" represented by the above mentioned R 7 , etc. are used. As the 
"acyl group" represented by R 1 , R 2 and R 3 , for example, the "acyl group" represented by the above mentioned R 7 , etc. 
are used. 

[0058] As the "hydroxy group optionally habing a substituent" represented by R 1 . R 2 and R 3 , for example, the "hydroxy 
group optionally having a substituent" represented by R 7 , etc. used. 

[0059] As R 1 : R 2 and R 3 . same or different and independently, (1) a hydrogen atom, (2) a C v6 alkyl group which 
may be substituted by carboxyl or C^g alkoxy-carbonyl, (3) a C^g alkoxy group. (4) a C^g alkoxy-carbonyl group, (5) 
a carboxyl group or (6) a C 6 . 14 aryl group (preferably phenyl) is preferable, and (1) a hydrogen atom, (2) a C^g alkyl 
group which may be substituted by carboxyl or C^g alkoxy-carbonyl, (3) a C^g alkoxy group, (4) a C^g alkoxy-carbonyl 
group or (5) a carboxyl group is more preferable. 

[0060] And. as R 1 , (1) a hydrogen atom, (2) a C^g alkyl group which may be substituted by a group selected from 
the group consisting of carboxyl, C^g alkoxy-carbonyl, hydroxy or carbamoyl optionally having mono- or di-C^g alkyl, 
( 3 ) a C 6 . 14 aryl group, (4) a C^g alkoxy group, (5) a C^g alkoxy-carbonyl group, (6) a carboxyl group. (7) a carbamoyl 
group optionally having C^g alkyl which may be substituted by carboxyl or C^g alkoxy-carbonyl or (8) a C 3 . 6 cycloalkyl 
group which may be substituted by C^g alkoxy-carbonyl. etc. are also preferable. 

[0061] As R 2 , a hydrogen atom, a C^g alkyl group, a C t . 6 alkoxy-carbonyl group or a carboxyl group is preferable. 
[0062] As R 3 , a hydrogen atom is preferable. 

[0063] In the above mentioned formula (I), R 8 represents a hydrogen atom or a hydroxy group which may be sub- 
stituted by lower alkyl. 

[0064] In the above mentioned formula (I), as the "lower alkyl group" of the "hydroxy group which may be substituted 
by a lower alkyl group" represented by R 8 . for example, a C^g alkyl group such as methyl, ethyl, propyl, isopropyl. 
butyl, isobutyl, sec-butyl, tert-butyl, pentyl. hexyl, etc. are used. 

[0065] As R 8 , a hydrogen atom or a hydroxyl group is preferable, and particularly a hydrogen atom is preferable. 
[0066] As the compound (I) of the present invention, a compound wherein Ar 1 and Ar 2 are independently (1 ) a phenyl 
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atoms: the ring B is a ring represented by the formula ^ an ° Xygen at0m other »»n carbon 



z* 



Z ? 



N — 



represented by ° 1 ' 6 a,kyl 9 rou P> X ,s a b ™<* an oxygen atom or NH; Y is a group 



(0 a C^ 6 alkylene group 
(it) -(CH 2 )piO-, 
(«'•) -(CH 2 )p 1 NH-. 

(iv) -(CH 2 )piS- f 

(v) -(CH 2 )qiCH(OH)(CH 2 )q2 0 - 

(vi) -(CH 2 )qiCH(OH)(CH 2 )q2 N H- 

(vii) ~(CH 2 )qiCH(OH)(CH 2 )q2 S - 

(viii) -(CH 2 )p 1 CONH-. 

(ix) -COO(CH 2 )piO-. 

(x) -COO(CH 2 )piNH-. 

(xi) -COO(CH 2 )piS-. 

(xii) -(CH 2 )qiO(CH 2 )q2 0 - 

(xiii) -(CH 2 )qiO(CH 2 )q2NH. or 



be subsMoted by c,. e m^^J^t Rb "a hy ^„ aZ ' ' C " C,CMky ' °""*> ""** ™* 

»b a ca toy , aroup: R a , s . hyd , oge „ aIom; „, » ^'X^':ZZZ%Z'lZ^' ~* 

SSL *"~ * " — ~* - a„ d A, „ a phanyl group: , he „„ g B „ . ^ &y ^ 
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2 1 ' 



— Z' N — 

, ?' 



2 



5S 



X is a bond, an oxygen atom or NH JSSJ a bond or ' " " 6,hy ' ene 9r ° UP (preferab, y an eth ^ne group, ■ 
of 1 to 6; A is OR- wnerein R7 „ XtgenlTor a C IT " - (CH2>p,NH - Whe ' ein ^ an US 

group which may be substituted bv JrboXfr a iSt! * ^ R " S (1) 3 hydr0 9 en a,om - (» a C 6 alkvl 
alkyl which may be substituted by C, 6 alkox^a*^' E?" " (3) ' 9r0Up *>*5 C, ' 6 

atom, is more preferable. M V ' * ' S 3 hydro 9 en a,om ^ R3 * a hydrogen atom: (*> is a hydrogen 

[0068] More specifically 
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(i) Ethyl 

2-[6-[3-[4-(diphenylmethoxy)piperidino]propy!amino]imid azo[1 ,2-b]pyridazin-2-yi]-2-methylpropionate or a salt 

thereof (particularly, a difumarate thereof, a disuccinate thereof or a citrate thereof) 

(ii) 

2-[6-t3-[4-(diphenylmethoxy)piperidino]propylamlno]irnid azo[1 ,2-b]pyridazin-2-yl]-2-methylpropionic acid or a salt 
thereof (particularly, a dihydrate thereof), 
(ili) Ethyl 

N-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 : 2-bJpyridazine-2-carbonyl]glycinate or a salt 

thereof, 

(iv) Ethyl 

2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]-3-m ethylimidazo[1 : 2-b]pyridazin-2-yl]-2-methylpropionate 
or a salt therof (particularly a dihydrochloride thereof), (v) Ethyl 2-[6-[3-[4-(diphenylmethylamino)piperidino] pro- 
pylamino]lmidazo[1 .2-b]pyridazin-2-yl]-2-methyIpropi onate or a salt thereof. 

(vi) 2-[6-[3-[4-(diphenylmethoxy)piperidino] 

propylamino]-3-methylimidazo[1 : 2-b]pyridazin-2-yl]-2-me thylproplonic acid or a salt thereof, and 

(vii) N-[6-[3-[4-(diphenylmethoxy)piperidino] 

propylamino]-3-methylimidazo[1 ,2-b]pyridazine-2-carbony 1]glycine or a salt thereof, etc. are preferable. 
2. Explanation of Compound (P) 

[0069] In the above mentioned formula, Ar 1 ' and Ar 2 ' represents an aromatic group optionally having a substituent, 
and Ar 1 " and Ar 2 ' may form a condensed cyclic ring with an adjacent carbon atom. 

[0070] As the aromatic group represented by Ar 1 ' and Ar 2 '. for example, a single cyclic or condensed cyclic aromatic 
hydrocarbon group is used. Specifically, a C 6 . 14 single cyclic or condensed cyclic aromatic hydrocarbon group such 
as a C 6 . 14 aryl group such as phenyl, tolyl. xylyl, biphenyl, 1 -naphthyl, 2-naphthyl : 2-indenyl, 1 -anthryl, 2-anthryl, 9-an- 
thryl. 1-phenanthryl, 2-phenanthryl, 3-phenanthryl. 4-phenanthryl. 9-phenanthryl. etc. (more preferably phenyl, tolyl, 
xylyl, biphenyl, 1 -naphthyl, 2-naphthyl, particularly phenyl, etc.), etc. are used. 

[0071] As the aromatic ring represented by Ar 1 " and Ar 2 ', for example, a Cq_ u aryl group such as phenyl, etc. are 
preferable. 

[0072] As the substituents of the aromatic ring represented by Ar 1 ' and Ar 2 ', for example, 

(i) a halogen atom (e.g. fluorine, chlorine, bromine, iodine), 

(ii) a lower alkylenedioxy group (e.g. C^. 3 alkylenedioxy such as methylenedioxy, ethylenedioxy), 

(iii) a nitro group, 

(iv) a cyano group. 

(v) an optionally halogenated lower alkyl group, 

(vi) an optionally halogenated lower alkenyl group, 

(vii) an optionally halogenated lower alkynyl group, 

(viii) a lower cycloalkyl group (e.g. C 3 . 6 cycloaikyl such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl), 

(ix) an optionally substituted lower alkoxy group, 

(x) an optionally halogenated lower alkylthio group, 

(xi) a hydroxy group, 

(xii) an amino group, 

(xiii) a mono-lower alkylamino group (e.g. mono-C^ alkylamino such as methylamino, ethylamino, propylamino. 
isopropylamino, butylamino), 

(xiv) a di-lower alkylamino group (e.g. di-C^ alkylamino such as dimethylamino, diethylamino, dipropylamino. 
dibutylamino), 

(xv) a 5 or 6 membered cyclic amino group (e.g. morpholino, piperazin-l-yl, piperidino, pyrrolidin-1 -yl), 

(xvi) a lower alkylcarbonyl group (e.g. O,^ alkylcarbonyl such as acetyl, propionyl), 

(xvii) a carboxyl group, 

(xviii) a lower alkoxy-carbonyl group (e.g. C,. s alkoxy-carbonyl such as methoxycarbonyl, ethoxycarbonyl. propox- 
ycarbonyl, butoxycarbonyl), 

(xix) a carbamoyl group, 

(xx) a thiocarbamoyl group, 

(xxi) a mono-lower alkyl-carbamoyl group (e.g. mono-C^ alkyl-carbamoyl such as methylcarbamoyl, ethylcar- 
bamoyl), 

(xxii) a di-lower alkyl-carbamoyl group (e.g. di-C^ alkyl-carbamoyl such as dimethylcarbamoyl, diethylcarbamoyl), 

(xxiii) aryl-carbamoyl (e.g. aryl-carbamoyl such as phenylcarbamoyl, naphthylcarbamoyl), 
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(xxiv) a sulfo group.. 



C 6-10 a 

(xxviv) an oxo group, etc. are used. 



xxvij an ary group fe a C* arvic^h- u , ' "winyisuiro 
i ¥vul « 0rt y , p [ g - °6-io ary' such as phenyl, naphtyl) 



fs^t^ 

o 3 halogen atoms (e.g. fluorine, chlorine. Lmine Todfne, e c lr " ° Pti ° nally su ^ituted by ? 

fluoromethyl, chloromethyl, difluorome.hyl. triZror^S tSuoZlT ^ 38 SpeC ' fic exam P'^ methy,. 
propyl, 3,3,3-trifluoropropyl, isopropyl. butyl. aT^I^m^T T 2 - bromoeth ^ 2,2,2-trifluoroethy,: 
r0074 5 fr^ r ° Pen,yl - h6X ^ 6 6 6-tIoroh^; ' y SeC " bUtyL ^ -P-ty-.neo- 

Lmple, ^ra^^^ ^ — 0^ for 

1-yr 5-hexen-l-yl) optionally suLLtedbf 3^ 

fee" , zr -°r 9roop * s ^»^Tr^r.2T K "° " t: r a^*^ 9 ™p» <«.» t 
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or 



[Tors]" A 8 A S r e d aS f in6d ab0VS - e,C ' ^ USed 

Uon.ll, tolpg a subsiau.™. ' ™ 9 B """ esen,s a *™n*ered nilrogpn-comaining heteropytle ^ 
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nitrogen-containing heterocycle containing at least one nitrogen atom and further optionally containing 1 to 3 hetero 
atoms selected from : e.g., by a nitrogen atom, an oxygen atom and a sulfur atom, etc. are used. In the above mentioned 
formula (I), it is preferable that a bivalent group removed one hydrogen atom from the nitrogen atom and others atom 
of the ring B\ respectively, is formed. Specifically., a 6 membered nitrogen atom-containing heterocyclic group such as 




, etc. are preferable, 

[0081] As the substituents of the 6-membered nitrogen atom-containing heterocycle represented by the ring B\ for 
example, the same "substituents" of the "aromatic group optionally having a substituent" represented by Ar 1 ' and Ar 2 ' 
as mentioned above, etc. are used. 

[0082J As specific preferable examples of the ring B\ for example, a ring represented by the formula: 




wherein Z is a nitrogen atom or a methyne group ; Z r and Z 2 " are independently an ethylene group which may be 
substituted by a hydroxy group, an oxo griuo or a C^ 6 alkyl group, etc. are used. 

[0083] As the alkyl group which is a substituent for the ethylene group represented by Z 1 " and Z 2 ", for example, 
a linear or branched C,. 3 alkyl group such as methyl ethyl, propyl isopropyl, butyl, isobutyl. sec-butyl, tert butyl, pentyl 
hexyl, etc. are used. 

[0084] Preferable examples of the "ethylene group which may be substituted by a hydroxy group, an oxo group or 
a C^e alkyl group" are an unsubstituted methylene group and an unsubstituted ethylene group, and particularly an 
unsubstituted ethylene group is preferable. 

[0085] As more preferable examples of the ring B\ a 6-membered ring represented by the formula: 



, particularly 




etc. are preferable. 

[0086] In the above mentioned formula, X and Y represent the same meanings as mentioned above, and the same 
preferable groups as mentioned above are used. 

[0087] In the above mentioned formula, A represents the same meaning as mentioned above, and the same pref- 
erable groups as mentioned above are used. Among them, as A, a nitrogen atom or CR 7 ' wherein R 7 " is a hydrogen 
atom, a halogen atom, a alkyl group, a C^ 6 alkoxy-carbonyl group or a carboxyl group is preferable and particularly 
a nitrogen atom or CH is preferable. 

[0088] R v represnets a hydrocarbon group substituted by an optionally esterified carboxyl group. 
[0089] As the hydrocarbon group represented by R1\ for example, the same those as the hydrocarbon group repre- 
sented by R 7 are used. Among them, a C v6 alkyl group such as methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert- 



31 



EP1 123 936 A1 



10 



15 



20 



25 



30 



35 



40 



45 



roZ/Y? t Pr . e ' e ' abte Patfcularl, 8" »opropy, group is prel „ a6le 

be substituted, etc. are used " R ' S * hydro 9 en atom or a hydrocarbon group which may 

= ethyl, propyl , , opropyK buty| , secW^X^ 

Soup 3 2 S;°S a r ri,ied Carb0Xy ' 9r ° UP " f ° r 6Xampl - 3 9-P optional esterified with a C, 6 

pSir T\ 66 SUbStitUt6d by Carb °^ or C i-s alkoxy-carbony, (partic 
dimethy.methy, group are preferred ° ^ * d ^,hylmethyl Jroup or a'n ethoxycaSy, 

[0094] In the above mentioned formula. R2 and R3 represents th* ca ™ 

same preferable groups asmentioned above are use ePr6Sen,S ,he Same meanln 3 s « mentioned above, and the 
SgCm^ 

-s a ring represented by the formula: V subst,tuted b V a halogen atom or C,. 6 a.kyl. the ring B' 



2 ^ 

— Z N 



50 



55 



wherein 2 is a nitrogen atom or a methvne aronn 71" QnH 7?" 

substituted by a hydroxy group, an oxo^TupT^ 6 2£ g ouT ethy ' ene 9r ° Up ^ ™* b * 

x is a bond ; an oxygen atom or NH: 
Y is a group represented by 

(0 a C^q alkylene group 
(") -(CH 2 )piCK 
("') -(CH 2 )p 1 Nhk 
(iv) -(CH 2 )piS- ? 

M -(CH 2 )qiCH(OH)(CH 2 )q20- 

(vi) -(CH 2 )qiCH(OH)(CH 2 )q2 N H- 

(vii) -(CH 2 )qiCH(OH)(CH 2 )q2 S - 
(v"i) -(CH 2 )piCONH-. 

(ix) -COO(CH 2 )piO-. 

(x) "COO(CH 2 )piNH-. 

(xi) -COO(CH 2 )piS-. 

(xii) -(CH 2 )qiO(CH 2 )q20-. 

(xiii) -(CH 2 )qiO(CH 2 )q2 N H- or 

<*)-<CH 2) ,.0«CH^S.„ te ,,„p, isanWegero(1 , oe . q , andq!area „ inlegsro „ M r9spsajve|y 

R' I. . hyVog," S " ^ g^0 '" ,, * °" *°" ^y< 9'~P - a CM>»*V. group; 
lOMT? " * " yt, "" yl W. » Parable. 

£5 p, Sir COnWUM — ' *' r - " « a p teny , gr „ up: „„, 8 . „ , group repre . 
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N — or 




; X is a bond or an oxygen atom; Y is a group represented by the formula: -(CH 2 )p 1 NH- wherein p 1 is an integer of 1 
to 6; A is CR 7 ' wherein CR 7 " is a hydrogen atom or a C V6 alkyl group; R 1 is a C,_ e alkyl group which may be substituted 
by carboxyl or C^ s alkoxy-carbonyl; R 2 is a hydrogen atom; R 3 is a hydrogen atom: and R 8 is a hydrogen atom, is 
preferable. 

[0098] Moreover a compound wherein Ar 1 and Ar 2 are independently a phenyl group; ring B is 




; X is an oxygen atom; Y is a trimethyleneamino group; R 8 is a hydrogen atom; A is CH; R 1 is a carboxyl dimethylmethyl 
group; and R 2 and R 3 are a hydrogen atom (particularly a hydrate such as dihydrate of the compound), and a compound 
wherein Ar 1 and Ar 2 are independently a phenyl group; ring B is 




; X is an oxygen atom: Y is a propyl group; R 8 is a hydrogen atom; A is CH; R1 is an ethoxycarbonyl dimethylmethyl 
group; and R 2 and R 3 are a hydrogen atom ( particularly fumarate such as dif umarate of the compound), are preferable. 

3. Explanation of Compound (I") 



[0099J !n the above mentioned formula (0, R represents a hydrogen atom or an ethyl group. As R, a hydrogen atom 
is preferable. 

[0100] As the hydrate of compound (P) s for example, a hydrate containing 1 to 5 H 2 0 is used, and of them dihydrate 
is preferable. 

[0101] As the succinate of compound (i"), for example, a salt with 1 to 2 succinic acids is used., and of them a salt 
with disuccinic acids is preferable. 

[0102] As the citrate of compound (I"), for example, a salt with 1 to 2 citric acids is used, and of them a salt with one 
citric acid is preferable. 

[0103] The succinate or citrate of the compound (I") may be a hydrate or anhydride. As the hydrates of the succinate 
or citrate of the compound (l M ), for example, a hydrate containing 1 to 5 H 2 0 is used. 
[0104] As the succinate or citrate of the compound (I"), an anhydride is preferable. 

[0105] Preferable example of the compound (l a ) is a hydrate when R is a hydrogen atom, and is a salt with disuccinic 
acids or a salt with one citric acid when R is an ethyl group. 
[0106] As the compound of the present invention, particularly. 

® 

2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 ,2-b]pyridazin-2-yl]-2-methylpropionic acid dihy- 
drate, 

©Ethyl 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 ,2-b]pyridazin-2-yl]-2-methylpropionate di- 
succinate. and 

©Ethyl 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 .2-b]pyridazin-2-yl]-2-methylpropionate ci- 
trate are preferable. 



[0107] And, 

2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]-3-m ethylimidazo[1 ,2-b)pyridazin-2-yl]-2-methylpropionic 
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acid (compound (la)) or a salt thereof. 

ethylimidazo[1,2-b]pyrida2in-2-carbonyl]glycine (com- 
pound (lb)) or a salt thereof, etc. are preferably used 

oh^nLrt 3 ' 18 °J Tl T P ° Und ( ' a) ° r ( ' b) inC ' Ude ' f ° r eXamp ' e ^ SaltS with inor 9 anic acids < e -9 • hydrochloric acid. 

^^^l^T' Dm ^ aC,d - SUlfUriC 3Cid) Sa ' tS With ° r9aniC aCidS (e - 9 - aCe,icacid ' f0 « d - P«H"onlo 
h!nl , ' "Iff aC "* SUCCimC add ^ <artariC acid citric acid malic acid < oxa,ic acid - methanesulfonic acid 
subsZn hTpoTI? ; id6d ,h8t th6Se C ° mP0UndS aP 3CidiC 9r0Up SUCh aS that of a «*«*y«c acid, as a 
iSfHUT?' ' C f0rm 3 53,1 Wi,h 80 in ° rganiC base an alkali metal or alkalin * earth meta. 

u tllhylam^e) ° " magnesiUm ^ ° r ammonia > or an or 9 anic base (••9- a tri- Cl . 3 alkylamine such 

[01 09] The compound (la), (lb) or a salt thereof may be an anhydride or a hydrate. Examples of the hydrates of the 
compound (la), (lb) or a salt thereof area hydrate containing 1 to 5 H 2 G, particularly dihydrate 

4. About pro-drug 

i°. 1 , 1 h °i rl^r, 0 !^ ab ° Ve mentioned com P°"nd (I), (!■), (I"), (la), (lb) or a salt thereof (hereinafter referred to 
as the compound of the present invention) means a compound which is converted to the compound of the present 
comoZH phySiologiCal condi,ion ° r with a reac «°" d - to an enzyme, an gastric acid. etc. in vivo, that fs a 

TrZZ !, W ,S C ° nVerted 10 COmP ° Und ° f the Present inVen,ion wilh oxidalion r « d ^tion. hydrolysis elc 
according to an enzyme, acompound which is converted to the compound of the present invention with gastric acid etc ' 

qrouo of theTomnl 0 ^ n f r' dm9 °V he COmPOUnd * ** inVen,i ° n inC ' Ude 3 COmpOUnd Wherein an a ™° 

„ P h ' hG com P° und of the present rnvenhon is substituted with acyl. alkyl and phosphoryl group, etc. (e.g a com- 

^n,l^ ere "l a " re" 0 9r0UP ° f the COmp ° Und ° f ,he Present invention is substiluted with eicosanoyl alanyl 
pentyiam nocarbonyl, (5-methyl-2-oxo-1.3-dioxolen-4.yl)me.hoxycarbonyl. tetrahydrofuranyl. pyrrolidylmethyl pival 

Sth?nl«n, 7 ! V ' ph0Sph0r V r bof Vlgrou P , etc. (e.g. a compound wherein an hydroxy group of thecompound 

nomethll T<7 Succin >" fuma ^ ala ^ dimethylami- 

nomet y carbonyl, etc. ; a compound wherein a carboxy. group of the compound of the present invention is modified 

Sothvp^^^ 

wi h ethyl ester, phenyl ester, carboxymethyl ester, dimethylaminomethyl ester, pivaloyloxymethyl ester ethoxvcarbo- 
nyloxyethy, ester, phthalidy. ester, (5-me.h y ,-2-oxo-1,3-dioxo.en.4-y.)methy, ester, cyclohexyloxycarbony 

LemioT ^ e,C ' 56 Pr °" dmg ^ Pr ° dUCed by PSr 56 kn ° Wn me,h0d ,rom ,he com P° und o'the present 

™J ^ ^ Pr °- dmg of the com P° u "d of the present invention may be a compound which is converted into the 
Deve.onm.n u T?<n 'T*" *° ^ ioio ^ al conditi °^ as described in "Pharmaceutical Research and 
Development Vol. 7 (Drug Des,gn), pages 163-198 published in 1990 by Hirokawa Publishing Co. (Tokyo, Japan). 

5. About method for the production of the compound (I), (l»), (la), (lb) or a salt thereof 

KTtS, rU e,h0d V?,' 1 Pr , 0dUCin9 the com P° und O 'Eluding the compound (P), (la) and (lb) are mentioned below, 
by |2 formula 0 " Pr6Sent inV6n,i ° n °' * **** ^ bS Pr ° dUCed by reaCting a com P° und ^presented 




(ID 

.^rI e ft r°! h rePreSen,S a J 6aVing 9r0UP; the ° ther Symb0ls have the same definiti °ns as those shown above, or a salt 
thereof, with a compound represented by the formula: 
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wherein Q 2 represents a leaving group: the other symbols have the same definitions as those shown above, or a salt 
thereof. 

[0114] As the leaving group represented by Q 1 r for example, alkali metals such as sodium and potassium, etc. are 
used. And. Q 1 may be a hydrogen atom. 

[0115] As the leaving group represented by Q 2 , a halogen group (e.g., chloro, bromo, iodo). a C 6 . 10 arylsulfonyloxy 
group (e.g... benzenesulfonyloxy. p-tolylsulfonyloxy) : a alkyl-sulfonyloxy group (e.g., methanesulfonyloxy), etc. are 
used. 

[0116] In this reaction, the compound (II') or a salt thereof is normally used at 1 to 5 rnoL preferably 1 to 2 mol. per 
mol of the compound (III') or a salt thereof. This condensation reaction is preferably carried out in the presence of a 
base. As the base, for example, alkali metal hydrides such as sodium hydride and potassium hydride: alkali metal 
alkoxides such as sodium methoxide and sodium ethoxide ; alkali metal hydroxides such as sodium hydroxide and 
potassium hydroxide; and alkali metal carbonates such as sodium carbonate and potassium carbonate, etc. are used. 
[0117] In addition, this reaction can also be carried out in an inert solvent exemplified by alcohols such as methanol 
and ethanol; ethers such as dioxane and tetrahydrofuran: aromatic hydrocarbons such as benzene, toluene and xylene: 
nitriles such as acetonitrile; amides such as N,N-dimethylformamide and N,N-dimethylacetamide; and sulfoxides such 
as dimethyl sulfoxide. 

[0118] Reaction temperature is normally 10 to 200°C, preferably 50 to 100°C. 
[0119] Reaction time is normally 30 minutes to 24 hours, preferably 1 to 6 hours. 

(B) Also, the compound (I) of the present invention or a salt thereof can be produced by reacting a compound repre- 
sented by the formula: 



Ar 



Ar 




B 



(CH 2 ) m-Y 1 - (CH ? ) n-Y ? -Q' 



(IV) 



wherein the symbols have the same definitions as those shown above, or a salt thereof, with a compound represented 
by the formula: 




wherein the symbols have the same definitions as those shown above, or a salt thereof. 

[0120] In this reaction, the compound (IV) or a salt thereof is normally used at 1 to 5 mol, preferably 1 to 2 mol, per 
mol of the compound (III') or a salt thereof. This condensation reaction is preferably carried out in the presence of a 
base. As the base, for example, alkali metal hydrides such as sodium hydride and potassiumhydride: alkali metal 
alkoxides such as sodium methoxide and sodium ethoxide: alkali metal hydroxides such as sodium hydroxide and 
potassium hydroxide; and alkali metal carbonates such as sodium carbonate and potassium carbonate, etc, are used. 
[0121] In addition, this reaction can also be carried out in an inert solvent exemplified by alcohols such as methanol 
and ethanol; ethers such as dioxane and tetrahydrofuran; aromatic hydrocarbons such as benzene, toluene and xylene: 
nitriles such as acetonitrile; amides such as N,N-dimethylformamide and N,N-dimethylacetamide; and sulfoxides such 
as dimethyl sulfoxide. 
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[0122] Reaction temperature is normally 10 to 200°C, preferably 50 to 100°C. 
[0123] Reaction time is normally 30 minutes to 24 hours, preferably 1 to 6 hours. 

(C) Also, compound (I) of the present invention or a salt thereof can be produced by reacting a compound represented 
by the formula: 



Ar 



Ar' 





B y (CH 2 ) m-Y 1 - (CH t ) n-Q 2 



(V) 



wherein the symbols have the same definitions as those shown above, or a salt thereof, with a compound represented 
by the formula: 



Q — 




(VI s ) 



wherein the symbols have the same definitions as those shown above, or a salt thereof. 

[0124] In this reaction, the compound (V) or a salt thereof is normally used at 1 to 5 mol. preferably 1 to 2 mol. per 
mol of the compound (VI') or a salt thereof. This condensation reaction is preferably carried out in the presence of a 
base. As the base, alkali metal hydrides such as sodium hydride and potassium hydride: alkali metal alkoxides such 
as sodium methoxide and sodium ethoxide; alkali metal hydroxides such as sodium hydroxide and potassium hydrox- 
ide; and alkali metal carbonates such as sodium carbonate and potassium carbonate, etc. are used. 
[0125] In addition, this reaction can also be carried out in an inert solvent exemplified by alcohols such as methanol 
and ethanol; ethers such as dioxane and tetrahydrofuran: aromatic hydrocarbons such as benzene, toluene and xylene: 
nitriles such as acetonitrile; amides such as N,N-dimethylformamide and N,N-dimethylacetamide: and sulfoxides such 
as dimethyl sulfoxide. 

[0126] Reaction temperature is normally 10 to 200°C , preferably 50 to 1 00°C. 
[0127] Reaction time is normally 30 minutes to 24 hours, preferably 1 to 6 hours. 

(D) Also, compound (I) of the present invention or a salt thereof can be produced by reacting a compound represented 
by the formula: 




(VII) 



wherein the symbols have the same definitions as those shown above, or a salt thereof, with a compound represented 
by the formula: 



R 3 
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wherein the symbols have the same definitions as those shown above, or a salt thereof. 

[0128] In this reaction, the compound (VII) or a salt thereof is normally used at 1 to 5 mol, preferably 1 to 2 mol, per 
mol of the compound (VI) or a salt thereof. This condensation reaction is preferably carried out in the presence of a 
base. As the base, alkali metal hydrides such as sodium hydride and potassium hydride; alkali metal alkoxides such 
as sodium methoxide and sodium ethoxide: alkali metal hydroxides such as sodiumhydroxideandpotassiumhydroxide; 
and alkalimetal carbonates such as sodium carbonate and potassium carbonate, etc. are used. 
[0129] In addition, this reaction can also be carried out in an inert solvent exemplified by alcohols such as methanol 
and ethanol; ethers such as dioxane and tetrahydrofuran; aromatic hydrocarbons such as benzene, toluene and xylene: 
nitriles such as acetonitrile: amides such as N,N-dimethylformamide and N,N-dimethylacetamide; and sulfoxides such 
as dimethyl sulfoxide. 

[0130] Reaction temperature is normally 10 to 200°C, preferably 50 to 100°C. 
[0131] Reaction time is normally 30 minutes to 24 hours, preferably 1 to 6 hours. 

(E) Also, compound (I) of the present invention or a salt thereof can be produced by reacting a compound represented 
by the formula: 



wherein the symbols have the same definitions as those shown above, or a salt thereof , with a compound represented 
by the formula: 



wherein the symbols have the same definitions as those shown above, or a salt thereof. 

[0132] In this reaction, the compound (VII) or a salt thereof is normally used at 1 to 5 mol, preferably 1 to 2 mol, per 
mol of the compound (VIII) or a salt thereof. 

[0133] In addition, this reaction can also be carried out in an inert solvent exemplified by alcohols such as methanol 
and ethanol; ethers such as dioxane and tetrahydrofuran: aromatic hydrocarbons such as benzene, toluene and xylene: 
nitriles such as acetonitrile: amides such as N,N-dimethylformamide and N,N-dimethylacetamide; and sulfoxides such 
as dimethyl sulfoxide. 

[0134] Reaction temperature is normally 10 to 200°C, preferably 50 to 100°C. 
[0135] Reaction time is normally 30 minutes to 24 hours, preferably 1 to 6 hours. 

[0136] When the compound (I) is obtained in free form, it can be converted into a salt by a conventional method. 
When the compound (I) is obtained as a salt, it can be converted into a free form or another salt by a conventional 
method. When the compound (I) is obtained as an anhydride, it can be converted into a hydrate by contacting it with 
a water. 

[01 37] The hydrate of the compou nd (I") and succinate or citrate of the compound (l M ) of the present invention included 
in the compound (I) are obtained by 

(1) reacting a compound represented by the formula: 
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wherein Q1 is a leaving group, or a salt thereof with a compound represented by the formula: 




rj^C-COOR ("I") 
^ CH 3 

wherein Q* is a leaving group. R is same as defined in above, or a salt thereof, then adding a water or 

(2) reacting a free form of the compound (I") with a succinic acid or citric acid. The conditions of the reaction are 

same those with the method for producing for the above mentioned compound (I). 

[01 38] The compound of the invention or a salt thereof thus obtained can be isolated and purified by known means 
such as solvent extraction, pH ajustment, liquid-liquid transformation, saltingout. crystallization, recrystallization and 
chromatography. When the compound of the invention or a salt thereof contains optical isomers, it can be resoluted 
into the R- and S-configurations by an ordinary means of optical resolution. 

[0139J Salts of the compound (I), (la) or (lb) includes, for example, salts with inorganic acids (e.g.. hydrochloric acid 
phosphoric acid, hydrobromic acid, sulfuric acid) and salts with organic acids (e.g.. aceticacid. formicacid propionic 
acid, fumanc acid, maleic acid, succinic acid, tartaric acid, citric acid, malic acid, oxalic acid, methanesulfonic acid 
benzenesulfonic acid). Provided that the compound (I), (la) or (lb) has an acidic group such as that of a carboxylic 
acid as a substituent thereof, the acidic group may form a salt with an inorganic base (e.g.. an alkali metal or alkaline 
earth metal such as sodium, potassium, calcium or magnesium, or ammonia) or an organic base (e q a tri-C, , 
alkylamine such as triethylamine). 1 " 3 
[0140J Hereinafter described are methods of producing staring compounds (II'). (II"). (III'). (Ml") (VI') (IV) to (VIII) or 
salts thereof which are used to produce the compound (I) or a salt thereof. Salts of these starting compounds are same 
those as salts of the compound (I). 

[0141] The starting compounds (If), (ll») and (IV) or salts thereof can, for example, be synthesized by the method 
described in the Journal of Medicinal Chemistry, Vol. 32. p. 583 (1 989). or a modification thereof 
[01 42] The starting compounds (III'), (III") or salts thereof can, for example, be synthesized by the method described 
in the Journal of Organic Chemistry, Vol. 39, p. 2143 (1 974) or a modification thereof. 

[01 43] The starting compound (V) or a salt thereof can, for example, be synthesized by the methods described in 
Japanese Patent Unexamined Publication No. 2739/1987 etc., or modifications thereof. 

[0144] The starting compounds (VI) and (VIII) or salts thereof can, for example, be synthesized by the methods 
described in Japanese Patent Unexamined Publication No. 223287/1 991 . or modifications thereof 
[01 45] The starting compound (VI I) or a salt thereof can, for example, be synthesized by the method described in the 
[01 46] Journal of Medicinal Chemistry, Vol. 38, p. 2472 (1 995), or a modification thereof. 

[0147] Although these starting compounds or salts thereof thus obtained can be isolated and purified by known 
means such as solvent extraction, pH ajustment, liquid-liquid transformation, salting-out. crystallization recrystalliza- 
tion and chromatography, they may be used as starting materials for the next process, in the form of reaction mixture 
without purification. 

[01 48] Also, when the starting compound used in each of the reactions for synthesizing the above-described desired 
compounds and starting compounds has an amino group, a carboxyl group or a hydroxy! group as a substituent these 
substituents may have a protective group in common use in peptide chemistry etc.: the desired compound can be 
obtained by removing, as appropriate, the protective group after completion of the reaction. 

[0149] The amino group-protecting groups include, for example, formyl, C^alkylcarbonyls that may have a substit- 
uent (e.g., acetyl, ethylcarbonyl), phenylcarbonyl, C^ alkyl-oxycarbonyls (e.g.. methoxycarbonyl. ethoxycarbonyl) 
phenyloxycarbonyl, C 7 . 10 aralkyl-carbonyls (e.g., benzylcarbonyl). trityl, phthaloyl and N.N-dimethylaminomethylene 
Substituents for these groups include halogen atoms (e.g., fluoro, chloro, bromine, iodine). C, 6 alkyl-carbonyls (e g 
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methylcarbonyl, ethylcarbonyl, butylcarbonyl) and nitro groups, the number of substituents being about 1 to 3. 
[0150] The carboxyl group-protecting groups include, for example : alkyls that may have a substituent (e.g... 
methyl, ethyl.. n-propyl, isopropyl, n-butyl, tert-butyl). phenyl, trityl and silyl. Substituents for these groups include hal- 
ogen atoms (e.g... fluoro, chloro, bromine, iodine), formyl, C VG alkyl-carbonyls (e.g., acetyl, ethylcarbonyl, butylcarbo- 
nyl) and nitro groups, the number of substituents being about 1 to 3. 

[0151] The hydroxyl group-protecting groups include, for example. C v6 alkyls that may have a substituent (e.g., 
methyl, ethyl, n-propyl ; isopropyl, n-butyl, tert-butyl). phenyl, C 7 . 10 aralkyls (e.g., benzyl), formyl, C,_ Q alkyl-carbonyls 
(e.g., acetyl, ethylcarbonyl). phenyloxycarbonyl, benzoyl, C 7 . 10 aralkyl-carbonyls (e.g., benzylcarbonyl), pyranyl, fura- 
nyl and silyl. Substituents for these groups include halogen atoms (e.g., fluoro, chloro. bromine, iodine), C,_ e alkyls (e. 
g., methyl, ethyl, n-propyl), phenyl, C 7 . 10 aralkyls (e.g., benzyl) and nitro groups, the number of substituents being 
about 1 to 4. 

[01 52] The protecting groups can be removed by commonly known methods or modifications thereof, including treat- 
ments with acids, bases, reducing agents, ultraviolet rays, hydrazine, phenylhydrazine. sodium N-methyldithiocar- 
bamate, tetrabutylammonium fluoride, palladium acetate etc. 

6. About method for producing for the compound (P) 

[0153] According to the method of the present invention, the compound (P) or a salt thereof can be produced by 
reacting a compound represented by the formula: 



wherein Q 1 represents a leaving group: the other symbols have the same definitions as those shown above, or a salt 
thereof, with a compound represented by the formula: 



wherein Q 2 represents a leaving group; the other symbols have the same definitions as those shown above, or a salt 
thereof, in a solvent or/and in the presence of a base. 

[0154] As the leaving group represented by Q 1 , alkali metals such as lithium, sodium and potassium, etc. are used. 
And, Q 1 may be a hydrogen atom. 

[0155] As the leaving group represented by Q 2 , a halogen atom (e.g., chloro, bromine, iodine), a C 6 _ 10 arylsulfonyloxy 
group (e.g., benzenesulfonyloxy. p-tolylsulfonyloxy), a alkyl-sulfonyloxy group (e.g., methanesulfonyloxy). etc. are 
used. 

[0156] As the solvent used in the method of the present invention, for example, a non-proton solvent having a high 
boiling point, etc. are used. The boiling point of the solvent are. for example, about 90 to about 220°C. preferably about 
110 to about 160°C. 
[0157] As the solvent, 

(1) ethers such as dioxane and tetrahydrofuran, 

(2) aromatic hydrocarbons such as benzene, toluene and xylene, 

(3) nitriles such as acetonitrile, 

(4) straight chained or cyclic amides such as N.N-dimethylformamide, N : N-dimethylacetamide and 1 -methyl-2-py- 
rolidone, 

(5) sulfoxides such as dimethyl sulfoxide, 

(6) cyclic sulfones such as sulforane, 

(7) halogenated hydrocarbons such as dichloroethane and chloroform, 




(M) 
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(8) azoles such as imidazole, 2-methylimidazole and pyridine : etc. are used. Of them, cyclic amides such as 1 -me- 
thyl-2-pyrolidone, sulfoxides such as dimethyl sulfoxide, cyclic sulfones such as sulforane : etc. are preferred, and 
cyclic amides such as 1-methyl-2-pyrolidone, sulfoxides such as dimethyl sulfoxide, etc. are more preferred, and 
particularly sulfoxides such as dimethyl sulfoxide, etc. are preferred. And ; alchols such as methanol, ethenol. etc. 
5 may be used as the solvent. 

[0158] As the base used in the method of the present invention, for example, 

(1) alkali metal hydrides such as sodium hydride and potassium hydrid, 
10 (2) alkali metal alkoxides such as sodium methoxide, sodium ethoxide and sodium t-butoxide : 

(3) alkali metal hydroxides such as sodium hydroxide and potassium hydroxide, 

(4) alkali metal carbonates such as lithium carbonate , sodium carbonate and potassium carbonate, etc. are used. 
Of them, alkali metal carbonates such as sodium carbonate and potassium carbonate, etc, are preferred, partic- 
ularly sodium carbonate is more preferred. 

15 

[0159] The reaction of the present invention is preferably conducted in the solvent and in the presence of the base. 
[0160] And, additives for promoting the reaction can be used in the method of the present invention. Examples of 
the aditives are magnesium sulfate, zinc chloride, cuprous chloride (CuCI), potassium fluoride, lithium chloride and so 
on. 

[01 61 ] In this reaction, the compound (II) or a salt thereof is normally used at about 1 to about 5 mol, preferably about 
1 to about 2 mol, per mol of the compound (III) or a salt thereof. 

[0162] And, a volume of the compound (II) or a salt thereof can be reduced by conducting the reaction of the present 
invention in the presence of a base, particularly alkali metal carbonate such as sodium carbonate, comparing the 
reaction in the presence of no base. When the reaction is conducted in the presence of a base, the compound (II) or 
a salt thereof is normally used at about 1 .0 to about 1 .7 mol. preferably about 1 .5 mol. per mol of the compound (III) 
or a salt thereof. 

[01 63] Reaction temperature is normally about 1 0 to 200°C. preferably about 1 00 to about 1 80°C more preferably 
about 110 to 160°C. 

[0164] Reaction time is normally about 30 minutes to about 30 hours, preferably about 30 minutes to about 24 hours. 
30 more preferably about 1 hour to about 6 hours. 

[0165] And, the reaction of the present invention can be conducted in an atomosphere of inert gas such as N 2 gas. 
argon gas. etc. 

[0166] Particularly, when the compound (!') wherein Ar r and Ar 2 are independently a phenyl group; ring B' is 
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; X is an oxygen atom; Y is a propylamino group: R8 is a hydrogen atom; A is CH; R1* is a carboxyl dimethylmethyl 
group: and R 2 and R3 are a hydrogen atom, or a salt thereof is produced, as the solvent, a dimethylsulfoxide. etc. are 
preferable and as the base, a sodium carbonate, etc. are preferable. 

[0167] And, when the compound (I') wherein Ar r and Ar 2 ' are independently a phenyl group: ring B' is 




; X is an oxygen atom: Y is a propylamino group: R 8 is a hydrogen atom; A is CH: R 1 ' is an ethoxycarbonyl dimethylmethyl 
group; and R 2 and R 3 are a hydrogen atom, or a salt thereof is produced, as the solvent, a 1-methyl-2-pyrolidone, 
dimethylsulfoxide, etc. are preferable and as the base, a sodium carbonate, etc. are preferable. 
[01 68] Furthermore, this reaction can be conducted in the presence of halogenated alkali metals. As the halogenated 
*s alkali metals , a sodium chloride, a sodium fluoride, a sodium bromide, etc. are used, and particularly a sodium bromide 
is preferable. Thus by adding the halogenated alkali metals, amounts of the subjected compound can increase. 
[0169] Particularly, when the compound (!') wherein Ar 1 ' and Ar 2 ' are independently a phenyl group; ring B' is 
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; X is an oxygen atom; Y is a propylamino group: R 8 is a hydrogen atom; A is CH: R 1 ' is a carboxyl dimethylmethyl 
group; and R 2 and R 3 are a hydrogen atom ; or a salt thereof is produced, as the solvent a dimethylsulfoxide : etc. are 
preferable and as the base, a sodium carbonate : etc. are used and as the halogenated alkali metals ; a sodium bromide, 
etc. are used. 

[0170] When the halogenated alkali metals are used., the halogenated alkali metals are normally used at about 0.05 
to about 0.25 mol, preferably about 0.1 to about 0.15 mol, permol of the compound (II) or a salt thereof. 
[0171] When the compound (!') is obtained in free form, it can be converted into a salt by a conventional method. 
When the compound (I') is obtained as a salt, it can be converted into a free form or another salt by a conventional 
method. The compound (I) or a salt thereof thus obtained can be isolated and purified by known means such as solvent 
extraction.. pH ajustment, liquid-liquid transformation, saltingout. crystallization, recrystallization and chromatography. 
When the compound (I*) or a salt thereof contains optical isomers, it can be resoluted into the Rand S-configurations 
by an ordinary means of optical resolution. 

[0172] Hereinafter described are methods of producing staring compounds (II) and (III) or salts thereof which are 
used to produce the compound (I') or a salt thereof. 

[0173] Salts of the compounds (1% (II) and (III) include, for example, salts with inorganic acids (e.g., hydrochloric 
acid, phosphoric acid, hydrobromic acid, sulfuric acid) and salts with organic acids (e.g., acetic acid, formic acid, pro- 
pionic acid, fumaric acid, maleic acid, succinic acid, tartaric acid, citric acid, malic acid, oxalic acid, methanesulfonic 
acid, benzenesulfonic acid). Provided that these compounds have an acidic group such as that of a carboxylic acid, 
as a substituent thereof, the acidic group may form a salt with an inorganic base (e.g.. an alkali metal or alkaline earth 
metal such as sodium, potassium, calcium or magnesium, or ammonia) or an organic base (e.g., a tri-C^ alkylamine 
such as triethylamine). When the compound (P) has an ester group in the molecle, it can be converted to a carboxylic 
acid thereof by a conventional hydrolysis. And, When the compound (I') has a carboxylic acid group in the molecule, 
it can be converted to an esther thereof by a conventional estherification. 

[01 74] The starting compounds (II) or salts thereof can, for example, be synthesized by the method described in the 
Journal of Medicinal Chemistry. Vol. 32, p. 583 (1989), or a modification thereof. 

[01 75] The starting compound (Ml) or a salt thereof can. for example, be synthesized by the method described in the 
Journal of Organic Chemistry, Vol. 39, p. 2143 (1974) or a modification thereof. 

[0176] Although these starting compounds or salts thereof thus obtained can be isolated and purified by known 
means such as solvent extraction, pH ajustment, liquid-liquid transformation, salting-out, crystallization, recrystalliza- 
tion and chromatography, they may be used as starting materials for the next process, in the form of reaction mixture 
without purification. 

[01 77] Also, when the starting compound used in each of the reactions for synthesizing the above-described desired 
compounds and starting compounds has an amino group, a carboxyl group or a hydroxyl group as a substituent, these 
substituents may have a protective group in common use in peptide chemistry etc.; the desired compound can be 
obtained by removing, as appropriate, the protective group after completion of the reaction. 

[0178] Examples of the amino group-protecting groups, the carboxyl group-protecting groups, the hydroxyl group- 
protecting groups are same those mentioned above. 

[01 79] The protecting groups can be removed by commonly known methods ormodifications thereof, including treat- 
ments with acids, bases, reducing agents, ultraviolet rays, hydrazine, phenylhydrazine, sodium N-methyldithiocar- 
bamate, tetrabutylammonium fluoride, palladium acetate, etc.. 

[0180] The compound (I) of the present invention, a salt thereof or a pro-drug thereof can be safely used as an anti- 
allergic agent in mammals (e.g., human, mice, dogs, rats, bovines), because it exhibits excellent anti-allergic, anti- 
histaminic, anti-inflammatory. anti-PAF (platelet activating factor) or eosinophil chemotaxis inhibiting activity, etc., with 
low toxicity (acute toxicity: LD 50 > 2 g/kg). The compound (I), a salt thereof or a pro-drug thereof exhibits an eosinophil 
chemotaxis inhibiting activity as well as an anti-histaminic activity, and can be used to prevent or treat allergic skin 
diseases such as eczematous dermatitis, contact dermatitis, pruritus, dried dermatitis, acute urticaria, prurigo, etc., 
and inflammatory dermatosis such as atopic dermatitis, etc.. 

[0181] The hydrate of the compound (I") has an excellent stability more than an anhydrate of the compound (l M ). 
[01 82] The succinate or citrate of the compound (I") has an excellent stability more than a fumalate of the compound 
(I"). 

[0183] The compound (I 1 ) or a salt thereof, the hydrate of the compound (I"), the succinate or citrate of the compound 
(I"), compound (la), (lb) or a salt thereof, or a pro-drug thereof can be safely used as an anti-allergic agent in mammals 
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(e.g., human, mice.. dogs, rats, bovines), because it exhibits excellent anti-allergic, anti-histaminic. anti-inflammatory ; 
anti-PAF (platelet activating factor) or eosinophil chemotaxis inhibiting activity, etc.. with low toxicity (acute toxicity: 
LD 50 > 2 g/kg). The compound (P) or a salt thereof, the hydrate of the compound (I"), the succinate or citrate of the 
compound (l") : compound (la), (lb) or a salt thereof, or a pro-drug thereof exhibits an eosinophil chemotaxis inhibiting 
activity as well as an anti-histaminic activity, and can be used to prevent or treat allergic diseases such as chronic 
urticaria, atopic dermatitis, allergic rhinitis, allergic conjunctivitis and hypersensitive pneumonitis; dermal diseases (par- 
ticularly, allergic skin diseases) such as eczema, herpetic dermatitis and psoriasis; and respiratory diseases such as 
eosinophilic pneumonia (PIE syndrome), chronic obstructine pulmonary disease (COPD) and asthma, etc. ; in the 
above-mentioned mammals. Preferably, thease compounds can be used to prevent or treat asthma, allergic conjunc- 
tivitis, allergic rhinitis, chronic urticaria and atopic dermatitis. 

[0184] Furthermore, the compound (I) or a salt thereof, the compound (P) or a salt thereof, the hydrate of the com- 
pound (l°). the succinate or citrate of the compound (I"), or a pro-drug thereof is used as an agent for treating or 
preventing increase of intranasal pressure, sneezing frequency, nasal secretion, pollinosis. hypersensitivity of upper 
respiratory tract, etc.. 

[0185] Route of administration may be oral or another route. 

[01 86] Also, the preparation for the present invention may contain as active ingredients pharmaceutical components 
other than the compound (I) or a salt thereof, the compound (P) or a salt thereof, the hydrate of the compound (I"), the 
succinate or citrate of the compound (I"), or a pro-drug thereof (thereinafter reffered to as the compound of the present 
invention). 

[0187] Such pharmaceuticaily active components include, for example, anti-asthmatics (e.g., theophylline, procater- 
ol. ketotifen, azelastine, seratrodast), anti-allergic agents (e.g., ketotifen, terfenadine, azelastine, epinastine), anti- 
inflammatory agents (e.g., diclofenac sodium, ibuprofen, indomethacin), antibacterial agents (e.g., cefixime. cefdinir, 
ofloxacin, tosufloxacin) and antifungal agents (e.g., fluconazole, itraconazole). 

These components are not subject to limitation, as long as the object of the present invention is accomplished, and 
may be used in appropriate mixing ratios. Useful dosage forms include, for example, tablets (including sugar-coated 
tablets and film-coated tablets), pills, capsules (including microcapsules), granules, fine subtilaes, powders, syrups, 
emulsions, suspensions, injectable preparations, inhalants and ointments. These preparations are prepared by con- 
ventional methods (e.g., methods described in the Pharmacopoeia of Japan). 

[0188] In the preparation of the present invention, the content of the compound (I) or a salt thereof is normally about 
0.01 to about 100% by weight, preferably about 0.1 to about 50% by weight, and more preferably about 0.5 to about 
20% by weight, relative to the entire preparation, depending on the form of the preparation. 

[0189] Specifically, tablets can be produced by granulating a pharmaceutical as-is. or in a uniform mixture with ex- 
cipients, binders, disintegrating agents and other appropriate additives, by an appropriate method, then adding lubri- 
cants etc., and subjecting the mixture to compressive shaping, or by subjecting to direct compressive shaping a phar- 
maceutical as-is, or in a uniformmixture with excipients, binders, disintegrating agents and other appropriate additives, 
or subjecting to compressive shaping previously prepared granules as-is, or in a uniform mixture with appropriate 
additives. These tablets may incorporate coloring agents, correctives etc. as necessary, and may be coated with ap- 
propriate coating agents. 

[0190] Injectable preparations can be produced by dissolving, suspending or emulsifying a given amount of a phar- 
maceutical in an aqueous solvent such as water for injection, physiological saline or Ringer's solution, or a non-aqueous 
solvent such as a vegetable oil. and diluting to a given amount, or transferring a given amount of a pharmaceutical into 
a container for injection and sealing the container. 

[0191] Examples of the carriers for oral preparations are substances in common use in pharmaceutical production, 
such as starch, mannitol, crystalline cellulose and carboxymethyl cellulose sodium. Examples of the carriers for inject- 
able preparations are distilled water, physiological saline, glucose solutions and transfusions. Other additives in com- 
mon use for pharmaceutical production can also be added, as appropriate. 

[0192] Depending on patient age, body weight, symptoms, route and frequency of administration and other factors, 
the daily dose of these preparations is normally about 0.1 to about 100 mg/kg. preferably about 1 to about 50 mg/kg, 
and more preferably about 1 to about 10 mg/kg, based on daily dose of active ingredient (the compound (I) or a salt 
thereof), once or in two portions daily for each asthmatic adult. 

[0193] The present invention is hereinafter described in more detail bymeans of the following examples, reference 

examples, formulation examples and experimental examples, which are not to be construed as limitative. 

[0194] In the examples and reference examples below, the fraction containing the desired product was detected by 

observation via TLC (thin-layer chromatography). In the TLC observation, 60F 254 . produced by Merck, was used as a 

TLC plate, with a UV detector as a means of detection. 

[0195] X-Ray Powder Diffraction analyses were performed as follows: 

[0196] PINT 1 100 (Rikagaku) measurement model was used. The samples were loaded into a quartz( zero scatter ) 
sample holder for the XRPD pattern measurement. A powder diffractometer equipped with a Cu X-ray tube source, 
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primary beam monochromator , and position sensitive detector(PSD) were used. The incident beam was collimated 
using a 1° divergence slit. The source was operated at 40 KV and 40 mA and the sample was illuminated with Cu K (Jt1 
radiation. 

The XRPD patterns were measured from 3 to 35 G at the rate of 6.000°/minute. The most prominent peak was deter- 
mined as 1 00% f and X-ray peaks with greater than 30% were listed. 

[Example A:Compound (I)] 

Example 1A 

Production of 6-[3-[4-(diphenylmethyl)-1-piperazinyl]propoxy] [1.2 : 4]triazolo[1,5-b]pyridazine dihydrochloride 

[0197] 4-(Diphenylmethyl)-1-piperazinepropanol (466 mg) was dissolved in dried tetrahydrofuran (10 ml), followed 
by addition of sodium t-butoxide (173 mg). The mixture was refluxed under heating for 30 minutes. After the mixture 
was cooled, 6-chloro[1 ,2,4]triazolo[1.5-b]pyridazine (268 mg) was added to the mixture. The resulting mixture was 
refluxed under heating for 3 hours. After the mixture was cooled : ice-water was added thereto, followed by extraction 
with ethyl acetate. The extract was washed with an aqueous sodium chloride saturated solution, dried over magnesium 
sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography 
and eluted with a mixture of ethyl acetate and methanol (10:1). Fractions containing the objective compound were 
collected and dissolved in ethyl acetate (10 ml), followed by addition of 4N HCI in ethyl acetate solution (0.7 ml). The 
resulting crystals were recrystallized from 95% aqueous ethanol to yield the title compound (413 mg) 
m.p. 251-253 °C 



Elemental Analysis for C 2 5H 30 N 6 OCl2 


Calculated (%): 
Found (%) : 


C, 59.88; H. 6.03; N : 16.76 
C, 59.76: H. 6.09: N, 16.80 



Example 2A 

Production of 6-[3-[4-(diphenylmethoxy)piperidino]propoxy] [1 : 2,4]triazolo[1.5-b]pyridazine fumarate 

[0198] 4-(Diphenylmethoxy)-1-Piperidinepropanol(390mg) was dissolved in dried tetrahydrofuran (10 ml), followed 
by addition of sodium t-butoxide (127 mg). The mixture was refluxed under heating for 30 minutes. After the mixture 
was cooled. 6-chloro[1,2,4]triazolo[1 ,5-b]pyridazine(215 mg) was added thereto. The resulting mixture was refluxed 
for 3 hours under heating. After the mixture was cooled, ice-water was added thereto, followed by extraction with ethyl 
acetate. The extract was washed with an aqueous sodium chloride saturated solution, dried over magnesium sulfate 
and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted 
with a mixture of ethyl acetate, methanol and triethylamine (95:5:1 ). Fractions containing the objective compound were 
collected and dissolved in ethanol (10 ml). Fumaric acid (93 mg) was added to the solution to precipate crystals. 
The resulting crystals were recrystallized from ethanol to yield the title compound (218 mg). 
m.p. 157-159 °C 



Elemental Analysis for C 30 H3 3 N 5 O 6 


Calculated (%): 
Found (%) : 


C, 64.39: H.5.94: N, 12.51 
C r 64.16: H.5.71: N,12.32 



Example 3A 

Production of 6-[3-[4-(diphenylmethyl)-1 -piperazinyl]propoxy]-7-isopr opyl[1 : 2,4]triazolo[1 5-b)pyridazine 
dihydrochloride 

[0199] 4-(Diphenylmethyl)-1-piperazinepropanol (466 mg) was dissolved in dried tetrahydrofuran (10 ml), followed 
by addition of sodium t-butoxide (173 mg). The mixture was refluxed under heating for 30 minutes. After the mixture 
was cooled, 

6-chloro-7-isopropyl[1 : 2,4]triazolo[1,5-b]pyridazine (295 mg) was added thereto. The resulting mixture was refluxed 
for 3 hours under heating. After cooling, ice-water was added to the mixture, followed by extraction with ethyl acetate. 



43 



EP 1 123 936 A1 



The extract was washed with an aqueous sodium chloride saturated solution, dried over magnesium sulfate and con- 
centrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted with a 
mixture of ethyl acetate and methanol (10:1). Fractions containing the objective compound were collected and dissolved 
in ethanol (10 ml), followed by addition of 1 N-HCI (3 ml). The mixture was concentrated under reduced pressure. The 
resulting crystals were recrystallized from ethyl acetate to yield the title compound (582 mg) 
m.p. 177 °C 



Elemental Analysis for C 28 H 36 N 6 OCI 2 


Calculated (%); 
Found (%) : 


C. 59.89; H. 6.82; N : 14.97 
C. 59.47; H. 6.89; N ; 14.45 



Example 4A 

15 Production of 6-[3-[4-(diphenylmethoxy)piperidino]propoxy]-7-isopropy 1[1 ,2.4]triazolo[1 .5-b]pyridazine fumarate 

[0200] 4-(Diphenylmethoxy)-1-piperidinepropanol (488 mg) was dissolved in dried tetrahydrofuran (10 ml), followed 
by addition of sodium t-butoxide (173 mg). The mixture was refluxed under heating for 30 minutes. After the mixture 
was cooled. 

20 6-chloro-7-isopropyi[1 ,2,4]triazolo[1 : 5-b]pyridazine (295 mg) was added thereto. The resulting mixture was refluxed 
for 3 hours under heating. After the mixture was cooled : ice-water was added thereto, followed by extraction with ethyl 
acetate. The extract was washed with an aqueous sodium chloride saturated solution, dried over magnesium sulfate 
and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted 
with a mixture of ethyl acetate, methanol and triethylamine (95:5:1 ). Fractions containing the objective compound were 

25 collected and dissolved in ethanol (1 0 ml). Fumaric acid (98 mg) was added to the solution to precipitate crystals. The 
resulting crystals were recrystallized from ethyl acetate to yield the title compound (385 mg). 
m.p. 163-1 65 °C 



Elemental Analysis for C 33 H 39 N 5 0 6 

30 s — 

Calculated (%): j C, 65.87; H : 6.53; N r 11.64 

Found (%) : j C. 65.77; H. 6.46; N, 11.71 

Example 5A 

35 

Production of 6-[3-[4-(diphenylmethyl)-1-piperazinyl]propylamino][1 r 2 f 4]triazolo[1 ,5-b]pyridazine 
Process A: 

40 6-(3-Hydroxypropylamino)[1 ; 2 : 4]triazolo[1 ,5-b]pyridazin e 

[0201] 6-Chloro[1 ; 2 ; 4]triazolo[1 ,5-b]pyridazine (928 mg) was dissolved in ethanol (10 ml). 3-Amino-1-propanol (1 .23 
g) was added to the solution. The mixture was refluxed under heating for 20 hours. After being cooled, the mixture was 
concentrated under reduced pressure to an half of its volume. 
45 The resulting precipitates were washed with ethanol and dried to yield the title compound (835 mg) 
m.p. 193-1 94 °C 



Elemental Analysis for CgH^NgO 


Calculated (%): 
Found (%) : 


C : 49.73; H. 5.74; N, 36.25 
C, 49.70: H. 5.53; N, 36.28 



Process B: 

55 [0202] 6-(3-Hydroxypropylamino)[1 ! 2,4]triazolo[1 : 5-b]pyridazin e (450 mg) was suspended in tetrahydrofuran (15 
ml). N-Ethyldiisopropylamine (582 mg) and methanesulfonyl chloride (533 mg) were added to the suspension. The 
resulting mixture was stirred at room temperature for one hour. Ice-water and sodium chloride were added to the 
mixture, followed by extraction with ethyl acetate. The extract was washed with an aqueous sodium chloride saturated 
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solution, dried over magnesium sulfate and concentrated under reduced pressure. The residue was dissolved in N. N- 
dimethylformamide (10 ml) ; followed by addition of 1-(diphenylmethyl)piperazine (504 mg).. sodium iodide (298 mg) 
and potassium carbonate (276 mg). The mixture was stirred at 60 °C for two hours. After the mixture was cooled, ice- 
water was added to the mixture, followed by extraction with ethyl acetate. The extract was washed with an aqueous 
sodium chloride saturated solution, dried over magnesium sulfate and concentrated under reduced pressure. The 
residue was subjected to silica gel column chromatography and eluted with a mixture of ethyl acetate, methanol and 
triethylamine (90:10:1). Fractions containing the objective compound were collected and concentrated. The resulting 
crystals were washed with ethyl ether and dried to yield the title compound (281 mg). 
m.p. 139-140 °C 



Elemental Analysis for C 25 H 29 N 7 * 0.5H 2 O 


Calculated (%): 
Found (%) : 


C ; 68.78; H. 6.93; N, 22.46 
C : 68.72; H. 6.86: N. 22.16 



Example 6A 

Production of 6-[3-[4-(diphenylmethoxy)piperidino] propylamino][1 : 2 : 4]triazolo[1 .5-b]pyridazine 

[0203] 6-(3-Hydroxypropylamino)[1.2,4]triazolo[1 ; 5-b]pyridazin e (290 mg) was suspended in tetrahydrofuran (10 
ml). N-ethyldiisopropylamine (388 mg) and methanesulfonyl chloride (344 mg) were added to the suspension, and the 
mixture was stirred at room temperature for one hour. Ice-water and sodium chloride were added to the mixture, followed 
by extraction with ethyl acetate. The extract was washed with an aqueous sodium chloride saturated solution, dried 
over magnesium sulfate and concentrated under reduced pressure. The residue was dissolved in N. N-dimethylfor- 
mamide (5 ml), followed by addition of 4-(dipheylmethoxy)piperidine (352 mg), sodium iodide (208 mg) and potassium 
carbonate (193 mg). The mixture was stirred at room temperature for 15 hours and at 60 °C for 3 hours. After the 
mixture was cooled, ice-water was added thereto, followed by extraction with ethyl acetate. The extract was washed 
with an aqueous sodium chloride saturated solution, dried over magnesium chloride and concentrated under reduced 
pressure. The residue was subjected to silica gel column chromatography and eluted with a mixture of ethyl acetate, 
methanol and triethylamine (90:10:1). Fractions containing the objective compound were concentrated. The resulting 
crystals were washed with ethyl ether and dried to yield the title compound (209 mg) 
m.p. 136-138 °C 



Elemental Analysis for C26H 30 N 6 O 


Calculated (%): 
Found (%) : 


C, 70.56: H. 6.83: N, 18.99 
C. 70.43: H. 6.83; N, 19.04 



Example 7A 
Production of 

6-[3-[4-(dipheylmethyl)-1 -piperazinyl]-propylthio][1 ,2, 4]triazolo[1 ,5-b]pyridazine 
Process A: 

6-(3-Bromopropylthio)[1 .2,4]triazolo[1 : 5-b]pyridazine 

[0204] Methyl 3-mercaptopropionate (3.9 ml) was dissolved in methanol (40 ml), followed by addition of a 2N sodium 
methoxide solution in methanol (15 ml) and 

6-chloro[1 : 2,4]triazolo[1,5-b]pyridazine (1.55 g). The mixture was refluxed under heating for one hour. After being 
cooled, the mixture was concentrated under reduced pressure. Ethyl acetate was added to the residue. The resulting 
crystals were collected, washed with ethyl acetate and suspended in terahydrofuran (40 ml), followed by addition of 
1 : 3-dibromopropane (3.06 ml). The mixture was refluxed under heating for two hours. After the mixture was cooled, 
ice-water was added thereto. The mixture was extracted with ethyl acetate. The extract was washed with an aqueous 
sodium chloride saturated solution, dried over magnesium sulfate and concentrated under reduced pressure. A mixed 
solvent of ethyl acetate-hexane (1:1) was added to the residue. The resulting crystals were collected and dried to yield 
the title compound (1 .97 g). 



45 



EP1 123 936 A1 



m.p. 133-135 °C 



Elemental Analysis for C 8 H 9 N 4 SBr 

Calculated (%): j C. 35.18; H : 3.32; N : 20.51 
Found (%): |C : 35.11: H. 3.13; N ? 20.43 

Process B: 



[0205] 6-(3-Bromopropylthio)[1 ! 2 ! 4]triazolo[1,5-b]pyridazine (546 mg) and 1-(diphenylmethyl)plperazine (505 mg) 
were dissolved in acetonitrile (15 ml), followed by addition of sodium iodide (373 mg) and potassium carbonate (277 
mg). 

The mixture was stirred at 50-60 °C for 15 hours, followed by addition of ice-water and extraction with ethyl acetate. 
The extract was washed with an aqueous sodium chloride saturated solution, dried over magnesium sulfate and con- 
centrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted with a 
mixture of ethyl acetate and methanol (95:5). 

Fractions containing the objective compound were collected and concentrated. The resulting crystals were collected, 
washed with ethyl ether and dried to yield the title compound (507 mg). 
m.p. 128-130 °C 



Elemental Analysis for C 25 H 28 N 6 S 


Calculated (%): 
Found (%) : 


C. 67.54: H. 6.35; N ; 18.90 
C ? 67.25; H. 6.29; N 5 18.78 



Example 8A 

Production of 6-[3-[4-(diphenylmethoxy)piperidino] propylthio] [1 : 2 : 4]triazoio[1 ; 5-b]pyridazine fumarate 

[0206] 6-(3-Bromopropylthio)[1 : 2 ; 4]triazolo[1 r 5-b]pyridazine (546 mg) and 4-(diphenylmethoxy)piperidine (535 mg) 
were dissolved in acetonitrile (15 ml) : followed by addition of sodium iodide (373 mg) and potassium carbonate (277 
mg). 

The mixture was stirred at 50-60 °C for 15 hours ; followed by addition of ice-water after cooled and extraction with 
ethyl acetate. The extract was washed with an aqueous sodium chloride saturated solution, dried over magnesium 
sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography 
and eluted with a mixture of ethyl acetate, methanol and triethylamine (95:5:1). Fractions containing the objective 
compoundwere collected and concentrated. The residue was dissolved in ethanol (20 ml), followed by addition of 
fumaric acid (159 mg). The resulting crystals were collected, washed with ethyl ether and dried to yield the title com- 
pound (435 mg). 
m.p. 185-187 °C 



Elemental Analysis for C3 0 H 33 N 5 O 5 S • 0.5H 2 O 


Calculated (%): 
Found (%) : 


C, 61.63: K5.86; N ; 11.98 
C, 61.98: K5.83: N s 11.95 



Example 9A 
Production of 

6-[3-[4-(diphenylmethyl)-1 -piperazinyl]propylthio]-7-is opropyl[1 ,2 r 4]triazolo[1 ; 5-b]pyridazine 
Process A: 

6-(3-Chloropropylthio)-7-isopropyl[1 ; 2.4ltriazolo[1 ; 5-b Jpyridazine 

[0207] Methyl 3-mercaptopropionate (3.9 ml) was dissolved in methanol (40 ml) ; followed by addition of 2N sodium 
methoxide in methanol solution (15 ml) and 
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6-chloro-7-isopropylf1 ; 2 : 4]tnazolo[1 r 5-b]pyridazine (1 .97 g). The mixture was refluxed under heating for 40 minutes. 
After being cooled, the mixture was concentrated under reduced pressure. Ethyl acetate was added to the residue. 
The resulting crystals were collected, washed with ethyl acetate and suspended in tetrahydrofuran (40 ml) : followed 
by addition of 1-bromo-3-chloropropane (2 ml). 

5 The mixture was refluxed under heating for two hours. After the mixture was cooled, ice-water was added thereto., 
followed by extraction with ethyl acetate. The extract was washed with an aqueous sodium chloride saturated solution, 
dried over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography and eluted with a mixture of hexane and ethyl acetate (2:3). Fractions containing the objective com- 
pound were collected and concentrated under reduced pressure. 

10 The resulting crystals were collected and dried to yield the title compound (2.39 g). 
m.p. 82-83 °C 



Elemental Analysis for C 11 H 15 N 4 SCI 


Calculated (%): 
Found (%) : 


C. 48.79; H. 5.58; N, 20.69 
C. 48.79: H. 5.53; N ; 20.87 



Process B: 

20 [0208] 6-(3-Chloropropylthio)-7-isopropyl[1 ,2,4]triazolo [1 .5-b]pyridazine (542 mg) and 

1-(diphenylmethyl)piperazine (555 mg) were dissolved in acetonitrile (15 mi), followed by addition of sodium iodide 
(447 mg) and potassium carbonate (277 mg). The mixture was refluxed under heating for 20 hours. After the mixture 
was cooled, ice-water was added thereto, followed by extraction with ethyl acetate. The extract was washed with an 
aqueous sodium chloride saturated solution, dried over magnesium sulfate and concentrated under reduced pressure. 

25 The residue was subjected to silica gel column chromatography followed by elution with ethyl acetate. Fractions con- 
taining the objective compound were collected and concentrated. The resulting crystals were recrystallized from a 
mixture of ethyl acetate and ethyl ether (1:1) and dried to yield the title compound (607 mg). 
m.p. 137-139 °C 



Elemental Analysis for C^H^NeS 


Calculated (%): 
Found (%) : 


C. 69.10; H. 7.04; N, 17.27 
C. 69.04; H : 7.06; N. 17.33 



35 Example 1 0A 

Production of 6-[3-[4-(diphenylmethoxy)piperidino] propylthio]-7-isopropyl[1 .2.4]triazolo[1 .5-b]pyridazine fumarate 

[0209] 6-(3-Chlolopropylthio)-7-isopropyl[1 .2.4]triazoio[1 5-b jpyridazine (542 mg) and 4-(diphenylmethoxy)piperid- 
4 0 ine (535 mg) were dissolved in acetonitrile (15 ml), followed by addition of sodium iodide (447 mg) and potassium 
carbonate (277 mg). The mixture was refluxed under heating for 15 hours. After the mixture as cooled, ice-water was 
added thereto, followed by extraction with ethyl acetate. The extract was washed with an aqueous sodium chloride 
saturated solution, dried over magnesium sulfate and concentrated under reduced pressure. The residue was subjected 
to silica gel column chromatography, followedbyelutionwithamixture of ethyl acetate and methanol (95:5). Fractions 
45 containing the objective compound were collected and concentrated. The residue was dissolved in ethanol (20 ml), 
followed by addition of fumaric acid (196 mg). The resulting crystals were collected, washed with ethanol and dried to 
yield the title compound (780 mg). 
m.p. 164-165 °C 



Elemental Analysis for C33H 39 N 5 0 5 S 


Calculated (%): 
Found (%) : 


C, 64.16; H, 6.36; N, 11.34 
C, 64.45: H, 6.49; N, 11.67 
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10 



Example 11 A 

Production of 6-[4-(diphenylmethoxy)piperidino][1 f 2.4] triazolo[1,5-b]pyridazine , 

[0210] 4-(Diphenylmethoxy)piperidine (1 .12 g) and 6-chloro[1 ; 2 ; 4]triazolo[1 .5-b]pyridazine (558 mg) were dissolved 
in 1 -butanol (25 ml), followed by addition of N-ethyldiisopropylamine (700mg). The mixture was refluxed under heating 
for 17 hours. After being cooled ; the mixture was concentrated under reduced pressure. Ice-water was added to the 
residue, followed by extraction with ethyl acetate. The extract was washed with an aqueous sodium chloride saturated 
solution, dried over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica 
gel column chromatography and eluted with a mixture of hexane and ethyl acetate (1 :3). Fractions containing the 
objective compound were collected and recrystallized from ethanol to yield the title compound (757 ma) 
m.p. 137-139 °C 



15 



20 



25 



30 



Elemental Analysis for C^H^NgO 


Calculated (%): 
Found (%) : 


C. 71.67; H. 6.01; N. 18.17 
C. 71.75; H.5.90; N r 18.34 



Example 12A 

Production of 6-[4-[4-(diphenylmethoxy)piperidino] butylamino][1 ,2,4]triazolo[1 ,5-b]pyridazine 

[0211] 4-(Diphenylmethoxy)-1-piperidinebutanamine (1.83 g) and 6-chloro[1.2.4]triazolo[1.5-b]pyridazine (557mq) 
were dissolved in 1 -butanol (30 ml), followed by addition of N-ethyldiisopropylamine (931 mg). The mixture was refluxed 
under heating for 14 hours. After being cooled, the mixture was concentrated under reduced pressure, followed by 
addition of ice-water and extraction with ethyl acetate. 

The extract was washed with an aqueous sodium chloride saturated solution, dried over magnesium sulfate and con- 
centrated under reduced pressure. The residue was subjected to a silica gel column chromatography and eluted with 
a mixture of ethyl acetate, methanol and triethylamine (45:5:1). Fractions containing the objective compound were 
collected and concentrated. The resulting crystals were collected, washed with ethylether and dried to yield the title 
compound (149 mg). 
m.p. 102-104 °C 



35 



40 



Elemental Analysis for C 27 H 32 N 6 0 


Calculated (%): 
Found (%) : 


C. 71.03: H. 7.06; N, 18.41 
C : 70.78; H. 6.77; N, 18.40 



Example 13A 

Production of 6-[2-[4-(diphenylmethoxy)piperidino] ethylamino][1 ; 2 ; 4]triazolo[1 : 5-b]pyridazine 
Process A: 



45 Production of 



[0212] 6-(2-hydroxyethylamino)[1 ^4]triazolo[1 ,5-bJpyridazine 2-Aminoethanol (2.01 g) and 6-chloro[1 2 4]triazolo 
[1 ,5-bJpyndazme (2.03 g) were dissolved in ethanol (22 ml). The mixture was refluxed under heating for 20 hours After 
being cooled, the mixture was concentrated under reduced pressure. The resulting crystals were collected and dried 
50 to yield the title compound (1 .48 g). 
m.p. 219-221 °C 



Elemental Analysis for C 7 H 9 N s O 


Calculated (%): 
Found (%) : 


C : 46.92; H. 5.06; N r 39.09 
C r 46.67; K 5.00; N r 38.93 
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Process B: 

[0213] 6-(2-Hydroxyethylamino)[1 ,2.4]triazolo[1 ,5-b]pyridazine (1 .25 g) was suspended in tetrahydrofurane (40 ml), 
followed by addition of N-ethyldiisopropylamine (1 .81 g) and methanesulfonyl chloride (1 .60 g). The mixture was stirred 
at room temperature for 45 minutes, followed by addition of ice-water and sodium chloride to be saturated therewith. 
The mixture was extracted with ethyl acetate. The extract was washedwith an aqueous sodium chloride saturated 
solution, dried over magnesium sulfate and concentrated under reduced pressure. The residue was dissolved in N.N- 
dimethylformamide (21 ml), followed by addition of 4-(diphenylmethoxy)piperidine (1 .79 g). sodium iodide (1 .00 g) and 
potassium carbonate (927 mg). The mixture was stirred at room temperature for 15 hours and at 60 °C for 1 .5 hours, 
followed by addition of ice-water and extraction with ethyl ether. The extract was washed with an aqueous sodium 
chloride saturated solution dried over magnesium sulfate and concentrated under reduced pressure. The resulting 
crystals were collected, washed with ethyl ether and dried to yield the title compound (1.13 g). 
m.p. 152-154 °C 



Elemental Analysis for C 25 H 28 N 6 0 


Calculated (%): 
Found (%) : 


C : 70.07; H. 6.59; N : 19.61 
C, 69.66; H. 6.40; N, 20.03 



Example 14A 
Production of 

6-[2-[4-(diphenylmethoxy)piperidino]ethoxy] [1 .2.4]triazolo[1 ,5-b]pyridazine fumarate 

[0214] 4-(Diphenylmethoxy)-1-piperidineethanol (774 mg) was dissolved in dried tetrahydrofurane (20 ml), followed 
by addition of sodium t-butoxide (263 mg). The mixture was refluxed under heating for 30 minutes. After the mixture 
was cooled, 6-chloro[1 .2.4)triazolo[1 ,5-b]pyridazine(385 mg) was added thereto. The mixture was refluxed under heat- 
ing for 6 hours. After the mixture was cooled, ice-water was added to the mixture, followed by extraction with ethyl 
acetate. The extract was washed with an aqueous sodium chloride saturated solution, dried over magnesium sulfate 
and concentrated under reduced pressure. The residue was subjected silica gel column chromatography and eluted 
with a mixture of ethyl acetate and methanol (10:1). Fractions containing the objective compound were collected, 
dissolved in ethanol and crystallized with the addition of fumaric acid (21 6 mg). The resulting crystals were recrystallized 
from ethanol to yield the title compound (420 mg). 
m.p. 176-177 °C 



Elemental Analysis for Cgg^NgOg • H 2 0 


Calculated (%): 
Found (%) : 


C61.80; H. 5.90; N, 12.43 
C, 61.72; H. 5.65; N, 12.03 



Example 15A 

Production of 7-t-buty!-6-[2-[4-(diphenylmethoxy) piperidino]ethoxy][1 ,2,4]triazolo[1 ; 5-b]pyridazine 

[0215] 4-(Diphenylmethoxy)-1 -piperidineethanol (740 mg) was dissolved in dried tetrahydrofurane (1 8 ml), followed 
by addition of sodium t-butoxide (251 mg). The mixture was refluxed under heating for 25 minutes. After the mixture 
was cooled.. 

7-tert-butyl-6-ch!oro[1 ,2,4]triazolo[1 ,5-b]pyridazine (501 mg) was added thereto. The mixture was refluxed under heat- 
ing for 2 hours . After the mixture was cooled, ice-water was added thereto, followed by extraction with ethyl acetate. 
The extract was washed with an aqueous sodium chloride saturated solution., dried over magnesium sulfate and con- 
centrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted with 
ethyl acetate. Fractions containing the objective compound were collected and recrystallized from ethyl acetate to yield 
the title compound (380 mg). 
m.p. 133-135 °C 
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Elemental Analysis for C 2 9H 35 N 5 02 


Calculated (%): 
Found (%) : 


C. 71.73; H. 7.26; N : 14.42 
C. 71.47; H, 7.06; N, 14.19 



Example 16A 

Production of 1-[4-(diphenylmethoxy)piperidino]-3-({1 .2,4]triazolo[1 . 5-b]pyridazin-6-yloxy)-2-propanoI 

10 

Process A: 

Production of 6-(2-oxiranylmethoxy)[1 ; 2 ; 4]triazolo[1 5-b]pyridazine Glycidol (0.13 ml) and 

15 [0216J 6-chloro[1 ,2 : 4]triazolo[1 ; 5-b]pyridazine (309 mg) were suspended in N : N-dimethylformamide (5 ml) ; followed 
by addition of 60% oily sodium hydride (80 mg) at room temperature. The mixture was stirred for 3 hours, followed by 
addition of an aqueous sodium chloride solution and extraction with ethyl acetate. The extract was dried over magne- 
sium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography 
and eluted with ethyl acetate. Fractions containing the objective compound were collected and dried to give the title 

20 compound (170 mg). 

1 H-NMR (CDCI 3 ) 5 ppm: 2.7-2.9(1 Km), 2.9-3.1 (1H : m) : 3.3-3.4(1 H.m). 4.1-4.4(1 H.m). 4.7-4.9(1 H.m). 7.11(1H.d. 
J=9Hz) : 8.02(1 H ; d,J=9Hz), 8.34(1 H.s). 



Process B: 

25 

[021 7J 6-(2-Oxiranylmethoxy)[1 ,2,4]triazolo[1 ,5-b]pyridazine 

(171 mg) and 4-(diphenylmethoxy)piperidine (238 mg) were suspended in ethanol (8 ml). The suspension was stirred 
at 60 °C for 5 hours and concentrated under reduced pressure. Ethyl acetate was added to the residue. The resulting 
crystals were collected, washed with ethyl ether and dried to yield the title compound (327 mg). 
30 m.p. 133-135 °C 



Elemental Analysis for C^H^N^ 


Calculated (%): 
Found (%) : 


C. 67.96; H, 6.36; N ; 15.24 
C. 67.84; H. 6.13; N. 15.34 



Example 17A 

Production of 1-[4-(diphenylmethyl)-1-piperazinyl]-3-([1 ; 2 r 4]triazolo [1 ,5-b]pyridazin-6-yloxy)-2-propanol 
40 dihydrochloride 

[0218] 6-(2-Oxiranylmethoxy)[1 r 2 ; 4]triazolo[1 r 5-b]pyridazine (485 mg) and 1-(diphenylmethyl)piperazine (764 mg) 
were suspended in ethanol (30 ml). The mixture was stirred at 60 °C for 15 hours and concentrated under reduced 
pressure. Ethyl acetate was added to the residue. The resulting crystals were collected, washed with diethyl ether and 
45 dissolved in ethyl acetate (20 ml). 4N HCI in ethyl acetate solution (5 ml) was added thereto, followed by concentration 
under reduced pressure. The resulting crystals were recrystallized from ethanol to yield the title compound (392 mg). 
m.p. 242 °C (decomp.) 
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Elemental Analysis for C 25 H 30 N 6 O 2 Cl2 ■ H 2° 


Calculated (%): 
Found (%) : 


C. 56.08; H. 6.02; N, 15.69 
C. 56.44; H. 6.03; N, 15.84 
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Example 18A 

Production of 6-[3-[4-(diphenylmethoxy)piperidino]-N-([1 2 : 4]triazolo [1 r 5-b]pyridazin-6-yl)propionamide 
Process A: 

3-Chloro-N-([1 .2.4]triazolo[1 .5-b]pyridazin-6-yl)propio namide 

[0219] 6-Amino[1 ; 2 : 4]triazolo[1 : 5-b]pyridazine (0.80 g) was dissolved in N ; N-dimethylacetamide (7 ml), followed by 
addition of 3-chloropropionyl chloride (0.68 ml) under ice-cooling. The mixture was stirred at room temperature for 1 
hour and poured into ice-water : followed by extraction with a mixture of ethyl acetate and tetrahydrofuran (1:1). 
The extract was washed with an aqueous sodium chloride saturated solution., dried over magnesium sulfate and con- 
centrated under reduced pressure. Ethyl ether was added to the residue. The resulting crystals were collected by 
filtration and dried to yield the title compound (0.875 g). 1 H-NMR (DMSO-d 6 ) 5 ppm: 2.99(2H.t.J=7Hz). 3.91 (2H.L 
J=7Hz) f 8.36 s 8.43 (each 1H : d : J=10Hz) : 8.57 (1H ; s) : 11.37(1H ; s). 

Process B: 

[0220] 3-Chloro-N-([1.2.4]triazolo[1 : 5-b]pyridazin-6-yl)propio namide (339 mg) and 4-(diphenylmethoxy)piperizine 
(401 mg) were dissolved in acetonitrile (1 5 ml) : followed by addition of sodium iodide (447 mg) and pottasium carbonate 
(249 mg). The mixture was stirred at room temperature for 15 hours : followed by addition of ice-water and extraction 
with ethyl acetate. The extract was washed with an aqueous sodium chloride saturated solution : dried over magnesium 
sulfate and concentrated under reduced pressure. The residue was subjected to a silica gel column chromatography 
and eluted with a mixture of ethyl acetate and methanol (85:15). 

Fractions containing the objective compound were collected and concentrated. The resulting crystals were recrystal- 
lized from ethanol to yield the title compound (495 mg). 
m.p. 176-177 °C 



Elemental Analysis for C 26 H 28 N 6 0 2 

Calculated (%): j C. 68.40: H. 6.18; N r 18.41 
Found (%) : j C. 68.20; H. 6.00; N. 18.36 

Example 19A 

Production of 3-[4-(diphenylmethyl)-1-piperazinyl]-N-([1 : 2 : 4]triazolo [1 ; 5-b)pyridazin-6-yl)propionamide 

[0221] 3-Chloro-N-([1 r 2.4]triazolo[1 : 5-b]pyridazin-6-yl)propio namide (339 mg) and 1 -(diphenylmethyl)piperazine 
(379 mg) were dissolved in acetonitrile (15 ml) : followed by addition of sodium iodide (447 mg) and potassium carbonate 
(249 mg). The mixture was stirred at room temperature for 15 hours and refluxed under heating for 8 hours. After the 
mixture was cooled, ice-water was added thereto, followed by extraction with ethyl acetate. The extract was washed 
with an aqueous sodium chloride saturated solution, dried over magnesium sulfate and concentrated under reduced 
pressure. 

The resulting crystals were recrystallized from ethanol to yield the title compound (408 mg). 
m.p. 176-177 °C 



Elemental Analysis for C 25 H 27 N 7 0 


Calculated (%): 
Found (%) : 


C. 66.65; H. 6.26; fsL 21.76 
C. 66.36; H. 6.16: N f 21.95 



Example 20A 

Production of 6-[3-[4-(diphenylmethoxy)piperidino] propylamino]-2-methyl[1 : 2.4]triazolo[1 5-b]pyridazine 

[0222] 6-Chloro-2-methyl[1 ? 2 : 4]triazolo[1 : 5-b]pyridazine (655 mg) and 4-(diphenylmethoxyH-piperidinepropan- 
amine (1.26 g) was suspended in 1-butanol (20 ml) ; followed by addition of N-ethyldiisopropylamine (1.94 ml). The 
mixture was refluxed under heating for 22 hours, followed by addition of ice-water and sodium hydrogen carbonate 
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and extraction with ethyl acetate. The extract was washed with an aqueous sodium chloride saturated solution dried 
over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography and eluted with a mixture of ethyl acetate, methanol and triethylamine (50:5:1 ). Fractions containing 
he objective compound were collected and concentrated. The resulting crystals were washed with hexane and dried 
to yield the title compound (547 mg). 
m.p. 119-120 °C 



Elemental Analysis for C 27 H 32 N 6 0 


Calculated (%): 
Found (%) : 


C. 71.03; H. 7.06; N. 18.41 
C. 70.91; H.6.95: N f 18.18 



Example 21A 



Production of 6-[3-[4-(diphenylmethoxy)piperidino]propoxy]-2-mcthyl[1 ,2.4]triazolo[1 ,5-b]pyridazine 

[0223] 4-(Diphenylmelhoxy)-1-piperidinepropanol (743 mg) was dissolved in dried terahydrofuran (17 ml) followed 
by add.tion of sodium t-butoxide (241 mg). The mixture was heated to 60 »C and stirred for 30 minutes After the 
mixture was cooled. 

6-chloro-2-methyl[1 ,2.4]triazolo[1 .5-b]pyridazine (384 mg) was added thereto, followed by reflux under heating for 21 
hours. After the m.xture was cooled, ice-water was added thereto, followed by extraction with ethyl acetate The extract 
was washed with an aqueous sodium chloride saturated solution, dried over magnesium sulfate and concentrated 
under reduced pressure. The residue was subjected to silica gel column chromatography and eluted with a mixture of 
ethy acetate, methanol and triethylamine (50:5:1) Fractions containing the objective compound were collected The 
resulting crystals were washed with ethyl ether and dried to yield the title compound (700 mq) 
m.p. 134-136 °C * 



Elemental Analysis for C 27 H 31 N 5 0 2 


Calculated (%): 
Found (%) 


C ; 70.87: H. 6.83; N ; 15.31 
:C : 70.67: H. 6.94: N, 15.34 



Example 22A 

Production of 6-j4-[4-(diphenylmethoxy)piperidino]butoxy] [1 ,2 4]triazolo[1 .5-b]pyridazine fumarate 

[0224] 4-(Diphenylmethoxy)-1 -piperidinebutanol (2.04 g) was dissolved in dried tetrahydrofuran (60 ml) followed bv 
add.tion of 60% oily sodium hydride (480 mg). The mixture was refluxed under heating for 70 minutes. After the mixture 
was cooled. 6-chloro[1 .2.4]triazolo[1 .5-b]pyridazine(927 mg) and N.N-dimethylformamide (30 ml) were added thereto 
f ol owed by reflux under heating for 1 8 hours. After the mixture was cooled, ice-water was added thereto followed by 
extraction with ethyl acetate. The extract was washed with an aqueous sodium chloride saturated solution dried over 
magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chro- 
matography and eluted with a mixture of ethyl acetate, methanol and triethylamine (50:5:1). The fractions containing 
he objective compound were collected. The obtained oily mixture was dissolved in ethanol. followed by addition of 
fumar.c acid (80 mg). This mixture was concentrated under reduced pressure, and the residue was recrystallized from 
methanol to yield the title compound (266 mg). 
m.p. 159-161 "C 



Elemental Analysis for C 31 H 35 N 5 0 6 


Calculated (%): 
Found (%) : 


C. 64.91: H. 6.15: N ; 12.21 
C. 64.72: H. 6.10; N. 12.06 
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Example 23A 

Production of 2-[4-(diphenylmethoxy)piperidino]-N-([1 ,2 ; 4]triazolo[1 , 5-b]pyridazin-6-yl)acetamide 
Process A: 

Production of 2-Bromo-N-([1 .2 ; 4]triazolo[1 r 5-b]pyridazin-6-yl)acetami de 

[0225] 6-Amino[1 2 : 4]triazolo[1 : 5-b]pyridazine (1 .32 g) was dissolved in N : N-dimethylacetamide (12 ml) : followed by 
addition of bromoacetyl bromide (1 .02 ml) under ice-cooling. 

The mixture was stirred at room temperature for 30 minutes and poured into ice-water. The resulting crystals were 
washed with water and ethyl acetate and dried to yield the title compound (2.37 g). 
m.p. 210°C (decomp.) 



Elemental Analysis for C 7 H 6 N 5 OBr 


Calculated (%): 
Found (%) : 


C. 32.83; H. 2.36; N. 27.35 
C. 33.04: H. 2.50: N : 26.84 



Process B: 

[0226] 2-Bromo-N-([1 .2.4]triazolo[1 : 5-b]pyridazin-6-y!)acetami de (605 mg) and 4-(diphenylmethoxy)piperidine (632 
mg) were dissolved in acetonitrile (20 ml) : followed by addition of potassium carbonate (391 mg). The mixture was 
stirred at room temperature for 3 hours : followed by addition of ice-water and extraction with ethyl acetate. The extract 
was washed with an aqueous sodium chloride saturated solution, dried over magnesium sulfate and concentrated 
under reduced pressure. The resulting crystals were collected, recrystallized from ethanol and dried to yield the title 
compound (769 mg). 
m.p. 158-160 °C 



Elemental Analysis for C 26 H 26 N 6 0 2 


Calculated (%). 
Found (%) : 


C : 67.86: H. 5.92; N : 18.99 
C ; 67.59: H. 5.91; N ; 18.76 



Example 24A 

Production of 2-[4-(diphenylmethyl)-1-piperazinyl]-N-(t1 T 2.4]triazolo [1 r 5-b]pyridazin-6-yl)acetamide 

[0227] 2-Bromo-N-([1 ? 2.4]triazolo[1 .5-b]pyridazin-6-yl)acetami de (636 mg) and 1 -(diphenylmethyl)piperazine (627 
mg) were dissolved in acetonitrile (20 ml) : followed by addition of potassium carbonate (411 mg) . The mixture was 
stirred at room temperature for 2 hours : followed by addition of ice-water and extraction with ethyl acetate. The extract 
was washed with aqueous sodium chloride saturated solution., dried over magnesium sulfate and concentrated under 
reduced pressure. The resulting crystals were collected by filtration and recrystallized from methanol to yield the title 
compound (525 mg). 
m.p. 203-204 °C 



Elemental Analysis for C 24 H 25 N 7 0 


Calculated (%): 
Found (%) : 


C. 67.43: H. 5.89; N s 22.93 
C. 67.22: H. 5.87; N. 22.97 
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Example 25A 

Production of 6-t2-[4-(diphenylmethoxy)piperlzinocarbonyloxy]eth.oxy][ 1 : 2 ; 4]triazolo[1 : 5-b]pyridazine 
Process A: 

2-([1 f 2 f 4)triazolo[1 : 5-b]pyridazin-6-yloxy)ethanol 

[0228] 60% Oily sodium hydride (510 mg) was suspended in N.N-dimethylformamide (70 ml), followed by addition 
of 2-(t-butyldiphenylsilyoxy)ethanol (3.83 g). The mixture was stirred at room temperature for 1 hour, followed by ad- 
dition of 6-chloro[1 ; 2 T 4]triazolo[1 ; 5-b]pyridazine (1 .98 g). The mixture was stirred at room temperature for 5 hours and 
poured into ice-water followed by extraction with ethyl ether. The extract was washed with an aqueous sodium chloride 
solution , dried over magnesium sulfate and concentrated under reduced pressure. The residue was dissolved in tet- 
rahydrof uran (40 ml). followed by addition of tetra-n-butylammoniumf luoride trihydrate (2.02 g). The mixture was stirred 
at room temperature for 10 minutes and concentrated under reduced pressure. The residue was subjected to silica 
gel column chromatography and eluted with a mixture of ethyl acetate and hexane (1:1). Fractions containing the 
objective compound were collected and concentrated to yield the title compound (0.875 g). 
1 H-NMR (CDCI 3 ) 6 ppm: 4.06(2H.t.J=5Hz). 4.5-4.7(2Km) ; 7.1 0,8.01 (each 1H.d.J=10Hz) : 8.34(1 H ; s). 

Process B: 

[0229] 2-([1 ; 2 ; 4]triazolo[1 : 5-b]pyridazin-6-yloxy)ethanol (275 mg) was dissolved in tetrahydrofuran (1 2 ml), followed 
by addition of N.N'-carbonyldiimidazole (544 mg). The mixture was stirred at room temperature for 3 hours, followed 
by addition of 4-(diphenylmethoxy)piperidine (900 mg) and N-ethyldiisopropylamine (0.53 ml). The mixture was further 
stirred at room temperature for 13 hours and concentrated under reduced pressure. The residue was subjected to 
silica gel column chromatography and eluted with ethyl acetate. Fractions containing the objective compound were 
collected and concentrated to yield the title compound (490 mg). 
m.p. 75-76 °C 



Elemental Analys 


s for C^H 


27N5 


0 4 




Calculated (%): j 


C. 65.95; 


H. 


5.75; 


N : 14.79 


Found (%) : 


C. 65.88; 


H. 


5.84; 


N : 14.88 



Example 26A 

Production of 6-[2-[4-(diphenylmethyl)-1 -piperazinyl-carbonyloxyjetho xy][1 : 2.4]triazolo[1 ,5-b]pyridazine 

[0230] 2-([1 ^^Jtriazolofl ; 5-b]pyridazin-6-yloxy)ethanol (450 mg) was dissolved in tetrahydrofuran (20 ml), followed 
by addition of N.N'-carbonyldiimidazole (649 mg). The mixture was stirred at room temperature for 3 hours, followed 
by addition of 1 -(diphenylmethyl)piperazine (1.07 g) and N-ethyldiisopropylamine (0.73 ml). The mixture was stirred 
at 60 °C for 17 hours and concentrated under reduced pressure. Ice-water was added to the residue, followed by 
extraction with ethyl acetate. The extract was washed with an aqueous sodium chloride saturated solution, dried over 
magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chro- 
matography and eluted with a mixture of ethyl acetate and hexane (1:1). Fractions containing the objective compound 
were collected and concentrated. The resulting crystals were recrystallized from ethyl acetate to yield the title compound 
(464 mg). 
m.p. 157-159 °C 



Elemental Analysis for C 25 H 26 N 6 0 3 ■ 0.5H 2 O 


Calculated (%): 
Found (%) : 


C. 64.23; H. 5.82; N r 17.98 
C. 64.32; H. 5.50; N ; 17.56 
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Example 27A 

Production of 6-[3-[4-(diphenylmethoxy)pjperidino-carbonyloxy]propoxy ][1 : 2 : 4]triazolo[1 : 5-b]pyridazine 
Process A: 

1-[(3-t-butyldiphenylsilyloxy)propoxycarbonyl]-4-(djphe nylmethoxy)piperidine 

[0231] 3-(t-butyldiphenylsilyloxy)propanol (2.12 g) was dissolved in tetrahydrofuran (20 ml), followed by addition of 
N : N'-caitonyldiimidazo!e (1.20 g). The mixture was stirred at room temperature for 20 minutes, followed by addition 
of 4-(diphenylmethoxy)piperidine (1 .98 g) and N-ethyldiisopropylamine (1 .28 ml). Themixture was stirred at room tem- 
perature for 23 hours and concentrated under reduced pressure. Ice-water was added to the residue, followed by 
extraction with ethyl acetate. The extract was washed with an aqueous sodium chloride saturated solution, dried over 
magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chro- 
matography and eluted with a mixture of ethyl acetate and hexane (1:10). Fractions containing the objective compound 
were collected and concentrated to yield the title compound (3.95 g). 

1 H-NMR (CDCI 3 ) 8 ppm: 1 04(9H : s) ; 1 .50-1 .90(6H.m) : 3.05-3.25(2H.m). 3.50-3.80(5H.m). 4.21(2H.t.J=7Hz). 5.51(1 H 
s) f 7.2-7.8(20H ; m). 

Process B: 

Production of 3-[4-(diphenylmethoxy)piperidinocarbonyloxy]-1 -propanol 

[0232] 1-[(3-t-butyldiphenylsilyloxy)propoxycarbonyl]-4-(diphe nylmethoxy)piperidine (1 .95 g) was dissolved in tet- 
rahydrofuran (15 ml), followed by addition of tetra-n-butylammoniumfluoride trihydride (2.02 g). The mixture was stirred 
at room temperature for 3 hours and concentrated under reduced pressure. The residue was subjected to silica gel 
column chromatography and eluted with ethyl acetate. Fractions containing the objective compound were collected 
and concentrated to yield the title compound (1 .33 g). 

1 H-NMR (CDCI3) 5 ppm: 1 .5-2.0(6Km) : 3.1 -3.4(2H.m) s 3.5-3.9(5H ; m) : 4.26(2H r t : J=6Hz) ? 5.52(1 H,s), 7. 1 -7.5(1 OH.m). 
Process C: 

[0233] 3-[4-(Diphenylmethoxy)piperidinocarbonyloxy]-1 -propanol (1 .33 g) was dissolved in tetrahydrofuran (30 ml) : 
followed by addition of sodium t-butoxide (339 mg). The mixture was stirred at 60 °C for 1 .5 hours. After the mixture 
was cooled, 6-chloro[1 f 2 ; 4]triazolo[1 ; 5-b]pyridazine (496 mg) was added thereto. The mixture was refluxed under heat- 
ing for two hours., followed by addition of ice-water and extraction with ethyl acetate. The extract was washed with an 
aqueous sodium chloride solution, dried over magnesium sulfate and concentrated under reduced pressure. The res- 
idue was subjected to silica gel column chromatography and eluted with ethyl acetate. Fractions containing the objective 
compound were collected and concentrated to yield the title compound (0.730 g). 
m.p. 119-120 °C 



Elemental Analysis for C 27 H29N 5 0 4 


Calculated (%): 
Found (%) : 


C, 66.51; H : 6.00; N : 14.36 
C : 66.65; H. 5.78; N. 14.64 



Example 28A 

Production of 6-[3-[4-(diphenylmethyl)-1-piperazinyl-carbonyloxy]prop oxy][1 ; 2.4]triazolo[1 : 5-b]pyridazine 
hydrochloride 

Process A: 

Production of 1 -[3-(t-butyldiphenylsilyloxy) propoxycarbonyl]-4-(diphenylmethyl)piperazine 

[0234] 3-(t-butyldiphenylsilyloxy)propanol (1.71 g) was dissolved in tetrahydrofuran (16 ml) : followed by addition of 
N^'-caroonyldiimidazole (0.97 g). The mixture was stirred at room temperature for 20 minutes, followed by addition 
of 1-(diphenylmethyl)piperazine (1.51 g) and N-ethyldiisopropylamine (1.03ml). The mixture was stirred at 60 °C for 
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16 hours. After being cooled : the mixture was concentrated under reduced pressure. Ice-water was added to the res- 
idue, followed by extraction with ethyl acetate. The extract was washed with an aqueous sodium chloride saturated 
solution, dried over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica 
gel column chromatography and eluted with amixture of ethyl acetate and hexane (1:10). Fractions containing the 
objective compound were collected and concentrated to yield the title compound (2.53 g) 

1 H-NMR (CDCI 3 ) 5 ppm: 1.03(9H,s), 1 .7-2.0(2H,m), 2.2-3.6(8H r m). 3.71(2H.t.J=6Hz). 4.21 (2H.t.J=6Hz) 4 21 (1H s) 
7.1-7.7(20H,m). ' 4 ' " 



10 



15 



20 



Process B: 

Production of 4-(diphenymethyl)-1 -(3-hydroxypropoxy)carbonyl)piperazi ne 

[0235] 1-[3-(t-butyldiphenylsilyloxy)propoxycarbonyl]-1-(diphe nylmethyl)piperazine (2.50 g) was dissolved in tet- 
rahydrofuran (1 2 ml), followed by addition of tetra-n-butylammoniumfluoride trihydrate (1 .46 g). The mixture was stirred 
at room temperature for 3 hours and concentrated under reduced pressure. The residue was subjected to silica gel 
column chromatography and eluted with a mixture of ethyl acetate and hexane (1:1). Fractions containing the objective 
compound were collected and concentrated to yield the title compound (1 .51 g). 

1 H-NMR (CDCI 3 )8ppm: 1 .7-2.0(6H : m) ; 2.2-3.6(8H.m), 3.64(2H.t.J=6Hz). 4.25(2H.t.J=6Hz). 4.24(1 H.s). 7 1-7 5(1 OH 
m). 

Process C: 



25 



30 



[0236] 3-[4-(Diphenylmethyl)-1 -piperazinylcarbonyloxy]-1 -propa nol piperazine (1 .44 g) was dissolved in tetrahydro- 
furan (30 ml) r followed by addition of sodium t-butoxide (429 mg). 

The mixture was stirred at 60 *C for 0.5 hour. After the mixture was cooled. 6-chloro[1 .2.4]triazolo[1 5-b]pyridazine 
(627 mg) was added thereto. This mixture was refluxed under heating for three hours, followed by addition of ice-water 
and extraction w.th ethyl acetate. The extract was washed with an aqueous sodium chloride solution dried over mag- 
nesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatog- 
raphy and eluted with a mixture of ethyl acetate and hexane (3:1). Fractions containing the objective compound were 
collected and concentrated. The residue was dissolved in ethyl acetate (1 0 ml) ; followed by addition of an ethyl acetate 
solution of 4N HCI (0.32 ml). The mixture was concentrated under reduced pressure. The resulting crystals were re- 
crystallized from ethanol to yield the title compound (0.450 g) 
m.p. 167-169 °C 



35 



45 



50 



Elemental Analysis for C^h^N^CI • 0.5H 2 O | 


Calculated (%): 
Found (%) : 


C. 60.29; H.5.84: N : 16.22 
C ? 60.52; K5.96; N r 16.05 



40 Example 29A 

Production of 6-[6-[4-(diphenylmethoxy)piperidino] hexyloxy][1 : 2 ; 4]triazolo[1 ; 5-b]pyridazine fumarate 

[0237] 4-(Diphenylmethoxy)-1-piperidinehexanol (0.905 g) was dissolved in tetrahydrofuran (15 ml) followed by ad- 
dition of 60 % oily sodium hydride (1 1 8mg). The mixture was refluxed under heating for 1 hour. After the mixture was 
cooled. 6-chloro[1 ; 2 ; 4]triazolo[1 .5-b]pyridazine (381 mg) was added thereto. This mixture was refluxed under heating 
for 3 hours, followed by addition of ice-water and extraction with ethyl acetate. The extract was washed with an aqueous 
sodium chloride solution., dried over magnesium sulfate and concentrated under reduced pressure. The residue was 
subjected to silica gel column chromatography and eluted with a mixture of ethyl acetate, methanol and triethylamine 
(50:5:1). Fractions containing the objective compound were collected and concentrated. The residue was dissolved in 
ethyl acetate (10 ml), followed by addition of a solution of fumaric acid (263 mg) in methanol (10 ml). The mixture was 
concentrated, and the residue was recrystallized from ethyl acetate to yield the title compound (0 979 q) 
m.p. 136-138 °C ' y '" 
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Elemental Analysis for C^^giSigOg 

Calculated (%): j C ; 65.87: H, 6.53; 
Found (%) : j C. 65.79; H r 6.54; 



N r 11.64 
N s 11.62 
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Example 30A 

6-[6-[4-(diphenylmethyl)-1-pipera2inyl]hexyloxy][1 : 2.4] triazoio[1 : 5-b]pyridazine fumarate 

[0238] 4-(Diphenylmethyl)-1-piperazinehexanol (0.640 g) was dissolved in tetrahydrofuran (10 ml), followed by ad- 
dition of 60% oily sodium hydride (145 mg). The mixture was refluxed under heating for 1 hour. After the mixture was 
cooled. 6-chloro[1 : 2 ; 4]triazolo[1 ,5-b]pyridazine (281 mg) was added thereto. This mixture was refluxed under heating 
for 1 .5 hours. Ice-water was added to the mixture, followed by extraction with ethyl acetate. The extract was washed 
with an aqueous sodium chloride solution, dried over magnesium sulfate and concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography and eluted with ethyl acetate. Fractions containing 
the objective compound were collected and dissolved in ethyl acetate (10 ml), followed by addition of a solution of 
fumaric acid (140 mg) in methanol (10 ml). The mixture was concentration, and the residue was recrystallized from 
ethanol to yield the title compound (189 mg). 
m.p. 149-151 °C 



Elemental Analysis for C 32 H 38 N 6 0 5 «> 0.5H 2 O . 


Calculated (%): 
Found (%) : 


C ; 64.52; H. 6.60; N, 14.11 
C. 64.95: H. 6.64: N. 13.91 



Example 31 A 

Production of 6-[3-[4-(dipheny(methoxy)piperidino]propoxy]-2-phenyl[1 ,2.4]triazolo[1 ,5-b]pyridazine hydrochloride 

[0239] 4-(Diphenylmethoxy)-1-piperidinepropanol (487mg) was dissolved in dried tetrahydrofuran (10 ml) : followed 
by addition of sodium t-butoxide (144 mg). The mixture was refluxed under heating for 40 minutes. After the mixture 
was cooled.. 

6-chloro-2-phenyl[1 .2,4]triazolo[1 .5-b]pyridazine (315 mg) was added thereto. This mixture was refluxed under heating 
for 4 hours. After the mixture was cooled., ice-water was added thereto, followed by extraction with a mixture of ethyl 
acetate and tetrahydrofuran (2:1 ). The extract was washed with an aqueous sodium chloride saturated solution , dried 
over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography and eluted with a mixture of ethyl acetate 

and methanol (10:1). Fractions containing the objective compound were collected, concentrated and dissolved in ethyl 
acetate (10 ml), followed by addition of 4N HCI in ethyl acetate solution (0.25 ml) and concentrated under reduced 
pressure. The resulting crystals were recrystallized from ethanol to yield the title compound (0.334 g). 
m.p. 127-129 °C 



Elemental Analysis for C 32 H34N 5 0 2 CI » H 2 0 


Calculated (%): 
Found (%) : 


C. 66.95; H. 6.32; N, 12.20 
C. 67.01; H. 6.46: N, 12.27 



Example 32A 

Production of 6-[3-[4-(diphenylmethoxy)piperidino] propylamino]-2-phenyl[1 ,2,4]triazolo[1 ,5-b]pyridazine 365 mg of 

[0240] e-chloro^-phenylll^^Jtriazolotl^-blpyridazine and 0.513 g of 4-(diphenylmethoxy)-1-piperidinepropan- 
amine were suspended in 8 ml of 1-butanol; 0.54 ml of N-ethyldiisopropylamine was added, followed by heating and 
refluxing for 1 9 hours. Ice water and sodium hydrogen carbonate were added, followed by extraction with ethyl acetate: 
the extract was washed with saturated saline, dried over magnesium sulfate and concentrated under reduced pressure. 
The residue was subjected to silica ge! column chromatography and eluted with ethyl acetate:methanol:triethylamtne 
(50:5:1 ). The desired fraction was collected and concentrated; the resulting crystal was recrystallized from ethyl acetate 
to yield 308 mg of the title compound. 
Melting point: 170-172 °C 



Elemental analysis (for C 32 H 34 N 6 0 • 0.5H 2 O): 


Calculated (%): 


C. 72.84; H. 7.69: N, 15.93 
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(continued) 

Elemental analysis (for C 32 H 3 4 N 6 Q • 0.5H 2 O): 
Found ( % ) ■ j C ; 73.08: H. 7.61; N ? 16.03 



Example 33A 



Production of 2-t-butyl-6- {3 - [ 4-(diphenylmethoxy) piperidino]propoxy][1 ..2,4],riazo.o[1 ,5-bJpyridazine fumarate 

o cnioron,2,4]tnazolo[1,5-b]pyridazme was added, followed bv heatina and refluxinr, for r hl^ a* ■ y 
water was added, followed bv extraction with othui a ^t alo «. ? . refluxln 9 for 6 h °<"s. After cooling, ice 

Melting point : 170-172 °C 



Elemental analysis (for C 34 H 41 N 5 0 6 ): 


Calculated (%): 
Found (%) : 


C : 66.32: H 6.71; N r 11.37 
C : 66.15: H6.74: N. 11.28 



Example 34A 



Production of 2-t-buty,.6-[3- [ 4-(dipheny,methoxy) pipendino]propy te min 0 ][1 ,2,4]triazo,o[1 ,5-b]pyridazine fumarate 
Sar^ 

and refluxing for 40 hours Ice water 11 2 l hu ! N-ethyldnsopropylam.ne was added, followed by heating 



Elemental analysis 


(for 


C 34 H 42 


N 6 0 5 • H 2 0 ? 


0.5 Et 2 0) : 


Calculated (%); 




64.55; 


H, 7.37; 


N ; 12.55 


Found (%) : 


C, 


64.79; 


K 7.76; 


N ; 12.44 



Example 35A 



Production of 6-f6-[4-(diphenylmethoxy)piperidino] hexylamino3[1,2.4Jtriazolo[1,5-bJpyridazine 
Process A: 

6-[([1 ,2,4]triazolo[1 5-b]pyridazin-6-yl)aminoj-1 -hexan ol 
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Process B: 

[0244] 1 .64 g of 6-[([1 ,2,4]triazolo[1 .5-b]pyridazin-6-yl)amino]-1 -hexan ol was suspended in 40 ml of tetrahydrofuran: 

2.25 g of N-ethyldiisopropylamine and 2.0 g of methanesulfonyl chloride were added ; followed by stirring at room 
5 temperature for 5.5 hours. Ice water and sodium chloride were added, followed by extraction with ethyl acetate-tet- 

rahydrofuran (2:1); the extract was washed with saturated saline, dried over magnesium sulfate and concentrated 

under reduced pressure. The residue was dissolved in 14 ml of acetonitrile; 743 mg of 4-(diphenylmethoxy)piperidine ! 

457 mg of potassium iodide and 380 mg of potassium carbonate were added, followed by stirring at 50 °C for 1 6 hours. 

After cooling, ice water was added, followed by extraction with ethyl acetate; the extract was washed with saturated 
10 saline and dried over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to 

silica gel column chromatography and eluted with ethyl acetate:methanol:triethylamine (50:5:1). The desired fraction 

was collected and concentrated; the crystal obtained was recrystallized from ethyl acetate-ethyl ether (1:1) to yield 

597 mg of the title compound. 

Melting point : 97-98 °C 

15 

Elemental analysis (for C 29 H 36 N 6 0): 

Calculated (%): j C : 71.87; H. 7.49; N, 17.34 
Found (%) : j C. 71.77; H. 7.37; N. 17.36 

20 

Example 36A 

Production of methyl 6-[3-[4-(diphenylmethoxy)piperidino] propylamino][1 r 2,4]triazolof 1 .5-b]pyridazine-2-carboxyl ate 

25 [0245] 0.92 g of methyl 6-chloro[1 ,2,4]triazolo[1 ,5-b]pyridazine-2-carboxylate and 1.40 g of 4-(diphenylmethoxy)- 
1 -piperidinepropanamine were suspended in 20 ml of N.N-dimethylformamide: 1 .49 ml of N-ethyldiisopropylamine was 
added, followed by heating and refluxing at 80 °C for 15 hours . After cooling, ice water and sodium chloride were 
added, followed by extraction with ethyl acetate-tetrahydrofuran (1 :2): the extract was washed with saturated saline, 
dried over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 

30 chromatography and eluted with ethyl acetate:methanol:triethylamine (50:5:1). The desired fraction was collected and 
concentrated; the residue was recrystallized from ethanol-ethyl acetate (1 :2) to yield 639 mg of the title compound. 
Melting point : 93-96 °C 



Elemental analysis (for C 28 H 32 N 6 0 3 <> 0.5H 2 O): 

35 r 

Calculated (%): j C. 65.99: H. 6.53; N. 16.49 

Found (%) : j C. 65.69; H. 6.28: N, 16.58 

Example 37A 

40 

Production of 6-[6-[4-(diphenylmethyl)-1-piperazinyl] hexylaminoJ[1 ,2,4]triazolo[1.5-b]pyridazine 

[0246] 1 .64 g of 6-(6-hydroxyhexylamino)[1 ; 2.4]triazolo[1 ,5-b]pyridazine was suspended in 40 ml of tetrahydrofuran; 
2.25 g of N-ethyldiisopropylamine and 2.0 g of methanesulfonyl chloride were added, followed by stirring at room 

45 temperature for 1 hour. Ice water and sodium chloride were added, followed by extraction with ethyl acetate; the extract 
was washed with saturated saline, dried over magnesium sulfate and concentrated under reduced pressure. The res- 
idue was dissolved in 13 ml of N,N-dimethylformamide: 694 mg of 1-(diphenylmethyl)piperazine, 456 mg of potassium 
iodide and 379 mg of potassium carbonate were added, followed by stirring at room temperature for 2 hours and at 60 
°C for 4 hours. After cooling, ice water was added, followed by extraction with ethyl acetate; the extract was washed 

50 with saturated saline, dried over magnesium sulfate and concentrated under reduced pressure. The residue was sub- 
jected to silica gel column chromatography and eluted with ethyl acetate:methanol:triethylamine (50.5:1 ). The desired 
fraction was collected and concentrated: the crystal obtained was recrystallized from ethyl acetate and dried to yield 
702 mg of the title compound. 
Melting point: 130-132 °C 

55 

Elemental analysis (for C 28 H 25 N 7 ): 

Calculated (%): j C, 71 .61 : H. 7.51 ; N. 20.88 
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(continued) 



Elemental analysis (for C 28 H 25 N 7 ): 



Found (%) : j c, 71 39: H : 7.39; N, 21.04 



Example 38A 



Production of 6-[3-[4-(diphenylmethoxy)piperidino] propoxy]imidazo[1 ,2-b]pyridazine fumarate 

[02471 159 mg of sodium t-butoxide was dissolved in 15 ml of N,N-dimethylformamide: 489 mg of 4-<diphenylmeth- 

SJi'Tk, T 0Pan °' ^ add6d ' f0 " 0Wed bV Stirrin9 at 60 ° C f0r 30 minutes ' After cooling. 253 mg of 6 chloToim- 
dazo[1 2-b]pyndaz,ne was added, followed by stirring at 80-90 °C for 3 hours. After cooling ice water was adZ 
followed by extraction with ethyl acetate; the extract was washed with saturated saline, dried over magnesium sulfate 

w«h Th^Tf red , UCed PreSSUre ' r6SidUe W8S SUbjSCted 10 silica 9 el co,umn chromatography and eluted 
a^lt* ff, f t Q h f n ° ,:tnethy,amine (9 ° :10:1) - The desired fraction was c °' lect ^ dissolved in 10 ml of ethyl 
acetate, a solution of 93 mg of fumaric acid in 10 ml of methanol was added, followed by concentration The crystal 

ZXTl^stTsX by ,i,tration ' washed wi,h ethy ' acetate and dried to yield 288 ma of the ^ 



Elemental analysis (for C 31 H34N 4 0 6 » h 2 0) : 



Calculated (%): | C, 64.57: H, 6.29: N, 9.72 
Found (%) : j C, 64.24: H, 5.98; N, 9.28 



Example 39A 



Production of 6-[3-[4-(diphenylmethoxy)piperidino] propylamino]imidazo[1.2-b]pyridazine fumarate [2:3] 

[0248] 325 mg of 4-(diphenylmethoxy)-1-piperidinepropanamine and 184 mg of 6-chloroimidazofl 2-blpvridazine 
ZZ TJ< & \ 80 ? 1 h ° Ur Af,er C0 ° ling - aqU60US SOdium bicarbona,e was added > f°»-ed by extSn w h 

T1Z n ; tk T WaSh6d With S3tUrated Sa ' ine ^ dried 0ver ma 9 nesium sulfate ™« concentrated under 
reduced pressure. The residue was subjected to silica gel column chromatography and eluted with ethyl acetatemeth- 
anofc nethy.amm e (90.10:1). The desired fraction was collected, dissolved fn 10 ml of ethy, acetate: a sSon o7l 93 
mg of umanc ac.d ,n 1 0 ml of methanol was added, followed by concentration. Acetone was added to the residue he 
SXEK? wT**" ^ ,iltrati ° n ' W8Shed W " h aC6t0ne and dried ,0 * e,d 246 ^ of the title compound. 



40 



Elemental analysis (for C 33 H 37 N 5 0 7 . 0.5H 2 O): 



Calculated (%): j C. 63.45; K 6.13; N. 11.21 
Found (%) : j c, 63.66: H. 6.00; N f 11.12 



Example 40A 



45 



50 



55 



Production of ethyl 2-[6-[3-[4-(diphenylmethoxy)piperidino] propylamino]imidazo[1.2-b)pyridazin-2-yll- 
2-methylpropionate difumarate w yj 

hylprop.o nate were stirred at 190-200 *C for 3.5 hours. After cooling, aqueous sodium iicarbonate was 
added, followed by extraction 

rJ^nf 6tate; rt 6Xtr t Ct WaSh6d With Sa,Ura,6d Saline ^ dried over ™gnesium sulfate and concentrated under 
reduced pressure. The res.due was subjected to silica gel column chromatography and eluted with ethyl acetate meth- 
anoHnethylamme (100:5:1). The desired fraction was coilected, dissolved fn 16 ml of ethy. acetate asoS o ^867 
I** ! Umar,C . a ? ld In 1 6 ml of meth anol was added, followed by concentration. Acetone was added to the residue- the 

Merting point 'IS " '° ^ 2 3 ° 9 ° f the C ° mp ° Und 
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Elemental analysis (for C4 1 H 4 gN 5 0 11 ): 

Calculated (%): | C : 62.50; H. 6.27; N ; 8.89 
Found (%) : j C, 62.28: H : 6.15; N, 8.97 



Example 41 A 

Production of 6-[3-[4-(dlphenylmethoxy)piperidlno]propoxy]-2-methoxyl midazo[1 ; 2-b]pyridazine 

[0250] 758 mg of 4-(diphenylmethoxy)-1 -piperidinepropanol was dissolved in 40 ml of N,N-dimethylformamide: 1 02 
mg of a 60% sodium hydride dispersion in mineral oil was added., followed by stirring at 60 °C for 40 minutes . After 
cooling : 428 mg of 6-chloro-2-methoxyimidazo[1 .2-bjpyridazine was added, followed by stirring at 1 00 °C for 2.5 hours. 
After cooling : ice water and sodium chloride were added, followed by extraction with ethyl acetate-tetrahydrof uran (1 : 
2): the extract was washed with saturated saline : dried over magnesium sulfate and concentrated under reduced pres- 
sure. 

[0251] The residue was subjected to silica gel column chromatography and eluted with ethyl acetate:methanol:tri- 
ethylamine (50:5:1). The desired fraction was collected and concentrated: the crystal precipitated was recrystallized 
from ethanol to yield 499 mg of the title compound. 
Melting point: 133-135 °C 



Elemental analysis (for C28H32N4O3): 

Calculated (%): jC, 71.16; H. 6.83; N, 11.86 
Found (%) : j C : 71 .23; H ; 6.83; N, 1 1 .94 



Example 42A 

Production of 6-[3-[4-(diphenylmethyl)-1-piperazinyl]propoxy]-2-metho xyimidazo[1 ,2-b]pyridazine 

[0252] 251 mg of 4-(diphenylmethyl)-1-piperazinepropanol was dissolved in 14 ml of N,N-dimethylformamide; 36 mg 
of a 60% sodium hydride dispersion in mineral oil was added., followed by stirring at 60 °C for 30 minutes. After cooling, 
149 mg of 6-chloro-2-methoxyimidazo[1 ,2-b]pyridazine was added, followed by stirring at 90 °C for 4.5 hours. After 
cooling, ice water and sodium chloride were added, followed by extraction with ethyl acetate-tetrahydrofuran (1 :2); the 
extract was washed with saturated saline, dried over magnesium sulfate and concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography and eluted with ethyl acetate. The desired fraction 
was collected: the crystal precipitated was recrystallized from ethyl acetate to yield 99 mg of the title compound. 
Melting point : 144-146 °C 



Elemental analysis (for C 27 H 31 N 5 0 2 ): 

Calculated (%): j C : 70.87; H. 6.83; N, 15.31 
Found (%) : j C. 70.79; H, 6.82; N, 13.39 



Example 43A 

Production of 2-[6-[3-[4-(diphenylmethoxy)piperidino] propylamino]imidazo[1 ,2-b]pyridazin-2-yl]-2-methylpropi onic 
acid 

[0253] 468 mg of ethyl 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 .2-b]pyridazin-2~yl]-2-methyl- 
propionate was dissolved in 3 ml of ethanol; 2 ml of a 1 N aqueous solution of sodium hydroxide was added, followed 
by stirring at room temperature for 15 hours. After the mixture was concentrated under reduced pressure. The residue 
was diluted with water and washed with ethyl acetate: the water layer was adjusted to pH 7 by the addition of 1 N 
hydrochloric acid, followed by extraction with ethyl acetate-tetrahydrofuran (1:1): the extract was washed with saturated 
saline, dried over magnesium sulfate and concentrated under reduced pressure. Ethyl acetate was added to the res- 
idue; the crystal precipitated was collected by filtration, washed with ethyl acetate and dried to yield 267 mg of the title 
compound. 

Melting point : 205-206 °C 
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Elemental analysis (for C 31 H3 7 N 5 0 3 ): 


Calculated (%): 
Found (%) : 


C, 70.56; H. 7.07; N ; 13.27 
C. 70.46; H. 7.06: N : 13.36 



Example 44A 

Production of t-butyl 2-[6-[3-[4-(diphenylmethoxy) piperidino]propoxy]imidazo[1 .2-b]pyridazin-2-yl]-2-meth 
ylpropionate difumarate 



[0254] 70 mg of 60% sodium hydride dispersion in mineral oil was dissolved in 5 ml of N r N-dimethylformamide: 570 
mg of 4-(diphenylmethoxy)-1-piperidinepropanol was added : followed by stirring at room temperature under reduced 
pressure for 30 minutes. After 520 mg of t-butyl 2-(6-chloroimidazo[1 ,2-b]pyridazin-2-yl)-2-methylpropio nate was add- 
ed, followed by stirring at room temperature for 8 hours. Ice water was added, followed by extraction with ethyl acetate: 
the extract was washed with saturated saline . dried over magnesium sulfate and concentrated under reduced pressure' 
The residue was subjected to silica gel column chromatography and eluted with ethyl acetate:methanol:triethylamine 
(195:5:1). The desired fraction was collected and dissolved in 5 ml of ethyl acetate ; a solution of 233 mg of fumaric 
acid in 10 ml of methanol was added, followed by concentration. The crystal precipitated was collected by filtration 
washed with acetone and dried to yield 631 mg of the title compound. Melting point : 1 62-1 64 °C 



Elemental analysis (for C^H^IN^O^): 


Calculated (%): 
Found (%) : 


C : 63.22: H : 6.42; N, 6.86 
C, 62.91: H, 6.36; K 6.90 



Example 45A 



Production of 2-[6-[3-[4-(diphenylmethoxy)piperidino] propoxy]imidazo[1 : 2-b]pyridazin-2-yl]-2-methylpropionic acid 

[0255] 81 8 mg of t-butyl 2-[6-[3-[4-(diphenylmethoxy)piperidino]propoxy]imidazo[ 1 2-b]pyridazin-2-yl]-2-methylpro- 
pionate was dissolved in 8 ml of 1-butanol: 393 mg of potassium hydroxide was added, followed by stirring at 90 °C 
for 14 hours. After cooling, the water layer was added to 7 ml of 1 N hydrochloric acid, followed by extraction with ethyl 
acetate; the extract was washed with saturated saline, dried over magnesium sulfate and concentrated under reduced 
pressure. Ethyl acetate was added to the residue: the crystal precipitated was collected by filtration, washed with ethyl 
acetate and dried to yield 465 mg of the title compound. 
Melting point : 183-185 °C 



Elemental analysis (for C 31 H3 6 N 4 0 4 • 2.5H 2 0): 


Calculated (%): 
Found (%) : 


C ? 64.90: H. 7.20: N. 9.77 
C, 65.15; K6.73; N, 9.52 



Example 46A 



Production of ethyl 2-[6-[3-[4-(diphenylmethoxy) piperidino]propoxy]imidazo[1 .2-b]pyridazin-2-yl]-2-meth ylpropionate 
difumarate 

[0256] 529 mg of 2-[6-[3-[4-(diphenylmethoxy)piperidino]propoxy]imidazo[ 1 ,2-b]pyridazin-2-yl]-2-methylpropionic 
acid was dissolved in 3 ml of N.N-dimethylformamide; 0.207 ml of N-ethyldiisopropylamine and 0.135 ml of ethyl iodide 
were added, followed by stirring at room temperature for 15 hours . Ice water was added to the reaction mixture, 
followed by extraction with ethyl acetate: the extract was washed with saturated saline, dried over magnesium sulfate 
and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted 
with ethyl acetate:methanol:triethylamine (100:5:1). The desired fraction was collected and dissolved in 3 ml of ethyl 
acetate; a solution of 153 mg of fumaric acid in 3 ml of methanol was added, followed by concentration. The crystal 
precipitated was collected by filtration, washed with ethyl acetate and dried to yield 406 mg of the title compound 
Melting point : 116-122 °C 
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Elemental analysis (for C 41 H 48 N 4 0 12 ■ 0.5H 2 O): 


Calculated (%): 
Found (%) : 


C, 61.72: H. 6.19; N : 7.02 
C : 61.61; H.6.11; N. 6.85 



Example 47A 

Production of 6-[2-[2-[4-(diphenylmethyl)-1-piperazinyl] ethoxy]ethoxy]-7-methyl[1 f 2.4]triazolo[1 .5-b]pyridazine 

[0257] 260 mg of 60% sodium hydride dispersion in mineral oil was suspended in 20 ml of tetrahydrofuran: 1 .15 g 
of 2-[2-[4-(diphenylmethyl)-1 -piperazinyl]ethoxy]ethanol was added, followed by heating and refluxing for 1 hour. After 
cooling : 540 mg of 6-chloro-7-methyl[1 ,2,4]triazolo[1 ,5-b]pyridazine was added, followed by heating and refluxing for 
3 hours. After cooling, ice water was added, followed by extraction with ethyl acetate ; the extract was washed with 
saturated saline, dried over magnesium sulfate and concentrated under reduced pressure. The residue was subjected 
to silica gel column chromatography and eluted with dichloromethane-ethyl acetate-methanol (10:10:1). The desired 
fraction was collected; the crystal precipitated was collected by filtration, washed with ethyl ether and dried to yield 
730 mg of the title compound. 
Melting point: 71 -72 °C 



Elemental analysis (for C 27 H 32 N 6 0 2 ): 


Calculated (%): 
Found (%) : 


C. 68.62: H. 6.82: N : 17.78 
C. 68.35; H. 6.71: N. 17.79 



Example 48A 

Production of 6-[2-[2-[4-(diphenylmethyl)-1-piperazinyl]ethoxy] 
ethoxy][1 ; 2,4]triazolo[1 : 5-b]pyridazine dihydrochloride 

[0258] 100 mg of 60% sodium hydride in oil was suspended in 20 ml of tetrahydrofuran; 470 mg of 2-[2-[4-(diphe- 
nylmethyl)-1-piperazinyl]ethoxy]ethanol was added, followed by heating and refluxing for 1 hour. After cooling.. 200 mg 
of 6-chloro[1,2 : 4]triazolo[1,5-b]pyridazine was added, followed by heating and refluxing for 4.5 hours. After cooling, 
ice water was added, followed by extraction with ethyl acetate: the extract was washed with saturated saline, dried 
over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography and eluted with dichloromethane-ethyl acetate-methanol (10:10:1). The desired fraction was collected 
and dissolved in 5 ml of ethyl acetate; 0.83 ml of a 4 N hydrogen chloride solution in ethyl acetate was added: the 
crystal precipitated was collected by filtration, washed with ethyl ether and dried to yield 0.54 g of the title compound. 
Melting point: 182-184 °C 



Elemental analysis (for C 26 H 32 N 6 0 2 CI 2 • H 2 0): 

Calculated (%): j C. 56.83: H. 6.24; N, 15.29 
Found (%) : j C, 56.98; H. 6.10; N. 15.39 



Example 49A 

Production of 6 -[4-[4-(diphenylmethyl)-1-piperazinyl]butoxy]-7-methyl [1 : 2,4]triazolo[1 ,5-b]pyridazine dihydrochloride 

[0259] 240 mg of a 60% sodium hydride dispersion in mineral oil was suspended in 20 ml of tetrahydrofuran: 0.99 
g of 4-(diphenylmethyl)-1-piperazinebutanol was added, followed by heating and refluxing for 1 hour . After cooling, 
510 mg of 6-chloro-7-methy![1 ,2.4]triazolo[1 .5-bJpyridazine was added, followed by heating and refluxing for 3 hours. 
After cooling, ice water was added, followed by extraction with ethyl acetate : the extract was washed with saturated 
saline , dried over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica 
gel column chromatography and eluted with dichloromethane-ethyl acetate-methanol (20:20:1). The desired fraction 
was collected and dissolved in 5 ml of ethyl acetate; 0.64 ml of a 4 N hydrogen chloride solution in ethyl acetate was 
added; the crystal precipitated was collected by filtration, washed with ethyl ether and dried to yield 470 mg of the title 
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compound. 

Melting point : 190-192 °C 



Elemental analysis (for C 27 H 34 N 6 OCI 2 . 0.5AcOEt ° H 2 0): 


Calculated (%): 
Found (%) : 


C, 58.88; H. 6.82; N, 14.21 
C. 59.11; H, 6.82; N : 14.03 



Example 50A 

Production of 6-[2-[2-[4-(diphenylmethyl)-1 -piperazinyl]-ethoxy]ethyl thio][1 .2.4]triazolo[1 .5-b]pyridazine 
dihydrochloride 

Process A: 6-[2-(2-bromoethoxy)ethylthio)[1 ,2,4]triazolo [1 ; 5-b]pyridazine 

[0260] 2.8 ml of methyl 3-mercaptopropionate was dissolved in 1 0 ml of methanol : 1 9.4 ml of a 2 N sodium methoxide 
solution in methanol and 1 .0 g of 6-chloro[1 .2 : 4]triazolo[1 ,5-b)pyridazine were added, followed by heating and refluxing 
for 1 hour. After cooling, the mixture was concentrated under reduced pressure; ethyl acetate was added to the residue: 
the crystal precipitated was collected, washed with ethyl acetate and suspended in 20 ml of tetrahydrofuran: 1 .63 ml 
of 2-bromoethyl ether was added ; followed by heating and refluxing for 2 hours . After cooling, ice water was added 
followed by extraction with ethyl acetate; the extract was washed with saturated saline , dried over magnesium sulfate 
and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted 
with dichloromethane:ethyl acetate:methanol (20:20:1). The desired fraction was collected lo yield 0.60 g of the title 
compound as an oily substance. 

1 H-NMR (CDCI 3 ) 6 ppm: 3.49 (2K t : J=6 Hz), 3.55 (2H, t, J=6 Hz). 3.86 (2H. t. J=6 Hz). 3.90 (2H t J=6 Hz) 7 22 
7.93 (each 1H, d, J=9 Hz) ; 8.37 (1H : s). 

Process B: 

[0261] 890 mg of 6-[2-(2-bromoethoxy)ethylthio][1 2 A] triazolo[1 .5-b]pyridazine and 740 mg of 1 -(diphenylmethyl) 
piperazine were dissolved in 10 ml of N,N-dimethylformamide; 490 mg of potassium carbonate was added, followed 
by stirring at room temperature for 24 hours. Ice water was added : followed by extraction with ethyl acetate: the extract 
was washed with saturated saline, dried over magnesium sulfate and concentrated under reduced pressure. The res- 
idue was subjected to silica gel column chromatography and eluted with dichloromethane:methanol (1 0: 1 ). The desired 
fraction was collected and concentrated; the residue was dissolved in 5 ml of ethyl acetate: 1 .64 ml of a 4 N hydrogen 
chloride solution in ethyl acetate was added: the crystal precipitated was collected by filtration, washed with ethyl ether 
and dried to yield 1 .1 3 g of the title compound. 
Melting point : 188-189 °C 



Elemental analysis (for C 26 H 32 N 6 ODCI 2 • H 2 0) : 


Calculated (%): 
Found (%) : 


C, 55.22: H, 6.06; N, 14.86 
C ; 55.49; H. 6.02; N ; 15.08 



Example 51 A 

Production of 6-[6-[4-(diphenylmethyl)-1 -piperazinyl]hexyloxy]-7-meth yl[1 2.4]triazolo[1 .5-b]pyridazine 
dihydrochloride 

[0262] 21 0 mg of 60% sodium hydride in oil was suspended in 1 5 ml of tetrahydrofuran; 0.91 g of 4-(diphenylmethyl)- 
1 -piperazinehexahol was added, followed by heating and refluxing for 1 hour. After cooling, 440 mg of 6-chloro-7-methyl 
[1 ? 2 s 4]triazolo[1 .5-bJpyridazine was added, followed by heating and refluxing for 3 hours. After cooling, ice water was 
added, followed by extraction with ethyl acetate; the extract was washed with saturated saline, dried over magnesium 
sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography 
and eluted with dichloromethane-ethyl acetate-methanol (10:1 0:1). The desired fraction was collected and dissolved 
in 5 ml of ethyl acetate; 1 .44 ml of a 4 N hydrogen chloride solution in ethyl acetate was added: the crystal precipitated 
was collected by filtration, washed with ethyl ether and dried to yield 1.06 g of the title compound, which was then 
recrystallized from ethanol. Melting point : 170-172 °C 
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Elemental analysis (for C29H 38 N 6 OCI 2 ° 0.5EtOH): 

Calculated (%): j C. 62.06: H r 7.11: N. 14.47 
Found (%) : j C. 61.77: H ; 6.94; N, 14.33 



Example 52A 

Production of 6-[6-[4-(diphenylmethoxy)piperidino] hexyloxy]-7-methyl[1 ,2.4]triazolo[1 ,5-b]pyridazine hydrochloride 

w 

[0263] 160 mg of 60% sodium hydride in oil was suspended in 20 ml of tetrahydrofuran; 1 .24 g of 4-(diphenylmeth- 
oxy)-1-piperidinehexanol was added, followed by heating and refluxing for 1 hour. After cooling, 570 mg of 6-chloro- 
7-methyl[1 ; 2.4]triazolo[1 ,5-b]pyridazine was added, followed by heating and refluxing for 1 hour. After cooling, ice water 
was added, followed by extraction with ethyl acetate ; the extract was washed with saturated saline : dried over mag- 
15 nesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatog- 
raphy and eluted with ethyl acetate-methanol (10:1). The desired fraction was collected and dissolved in 5 ml of ethyl 
acetate; 0.54 ml of a 4 N hydrogen chloride solution in ethyl acetatewas added; the crystal precipitated was collected 
by filtration, washed with ethyl ether and dried to yield 0.70 g of the title compound. 
Melting point : 208-209 °C 

20 

Elemental analysis (for C 30 H 38 N 5 O 2 CI • 0.8H 2 O) : 

Calculated (%): j C. 65.45: H. 7.25: N. 12.72 
Found (%) : j C. 65.47: H : 7.21; N : 12.60 

25 

Example 53A 

Production of 6-[2-[2-[4-(diphenylmethoxy)piperidino] ethoxy]ethoxy]-7-methyl[1 ,2,4]triazolo[1 ,5-b]pyridazine 

30 [0264] 190 mg of 60% sodium hydride in oil was suspended in 15 ml of tetrahydrofuran; 1 .47 g of 2-[2-[4-(diphenyl- 
methoxy)piperidino]ethoxy]ethanol was added, followed by heating and refluxing for 1 hour. After cooling. 660 mg of 
6-chloro-7-methyl[1,2 : 4]triazolo[1 .5-b]pyridazine was added, followed by heating and refluxing for 3 hours. After cool- 
ing, ice water was added, followed by extraction with ethyl acetate; the extract was washed with saturated saline, dried 
over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 

35 chromatography and eluted with ethyl acetate-methanol (10:1). The desired fraction was collected; the crystal precip- 
itated was collected by filtration, washed with ethyl ether and dried to yield 1 .23 g of the title compound. 
Melting point : 80-82 °C 



Elemental analysis (for C 2 8H33N 5 0 3 ) : 

40 Calculated (%): | C, 68.97: H. 6.82; N s 14.36 

Found (%) : j C. 68.75; H. 6.70; N, 14.57 

Example 54A 

45 

Production of 6-[6-[4-(diphenylmethyl)-1 -piperazinyl] hexylthio]-7-methyl[1 .2.4]triazolo[1 .5-b]pyridazine 
dihydrochloride 

Process A: 6-(6-bromohexylthio)-7-methyl[1 .2,4]triazolo [1 ,5-b]pyridazine 

50 

[0265] 5.57 g of methyl 3-mercaptopropionate was dissolved in 20 ml of methanol; 35.6 ml of a 2 N sodium methoxide 
solution in methanol and 2.0 g of 6-chloro-7-methyl[1 : 2,4]triazolo(1,5-b]pyridazine were added, followed by heating 
and refluxing for 1 hour. After cooling, the mixture was concentrated under reduced pressure; ethyl acetate was added 
to the residue; the crystal precipitated was collected, washed with ethyl acetate and suspended in 30 ml of tetrahydro- 
55 furan; 3.65 ml of 1 ,6-dibromohexane was added, followed by heating and refluxing for 3 hours. After cooling, ice water 
was added, followed by extraction with ethyl acetate; the extract was washed with saturated saline, dried over mag- 
nesium sulfate and concentrated under reduced pressure. Ethyl ether was added to the residue; the crystal precipitated 
was collected by filtration to yield 2.42 g of the title compound. 1 H-NMR (CDCI 3 ) 5 ppm: 1 .49-1 .54 (4K m), 1 .75-1 .95 
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(4H, m), 2.40 (3H, s), 3.31 (2H, t, J=7 Hz), 3.43 (2H, t, J=7 Hz). 7.72 (1H, s), 8.30 (1H, s). 
Process B: 

[0266J 1 .0 g of 6-(6-bromohexylthio)-7-methyl[1 .2,4]triazolo[1 ,5-b]pyri dazine and 770 mg of 1 -(diphenytmethyl)pip- 
erazme were dissolved in 10 ml of N.N-dimethylformamide: 500 mg of potassium carbonate was added, followed by 
stirring at room, temperature for 1 8 hours. Ice water was added, followed by extraction with ethyl acetate: the extract 
was washed with saturated saline, dried over magnesium sulfate and concentrated under reduced pressure. The res- 
idue was subjected to silica gel column chromatography and eluted with ethyl acetate:methanol (20:1) The desired 
fraction was collected and concentrated; the residue was dissolved in 5 ml of ethyl acetate: 1 .96 ml of a 4 N hydrogen 
chloride solution in ethyl acetate was added: the crystal precipitated was collected by filtration, washed with ethyl ether 
and dried to yield 0.98 g of the title compound. 
Melting point : 180-182 °C 



Elemental analysis (for CagHagNgSCIj • 0.4H 2 O) : 
Calculated (%): j C. 59.97: H, 6.73: N. 14.47 
Found (%): | C. 60.17; H, 6.55; N. 14.62 



Example 55A 

Production of 6-[2-[2-[4-(diphenylmethyl)-1-piperazinyl] ethoxy]ethylthio]-7-methyl[1 .2.4]triazolof 1 ,5-blpvridaz ine 
dihydrochloride 

Process A: 

6-[2-(2-bromoethoxy)ethylthio]-7-methyl[1 ,2,4]triazolo[ 1 : 5-b]pyridazine 

[0267] 5.57 g of methyl 3-mercaptopropionate was dissolved in 20 ml of methanol : 35.6 ml of a 2 N sodium methoxide 
solution in methanol and 2.0 g of 6-chloro-7-methyl[1 ,2,4]triazolo[1 ,5-b]pyridazine were added, followed by heating 
and refluxing for 1 hour. After cooling, the mixture was concentrated under reduced pressure: ethyl acetate was added 
to the residue; the crystal precipitated was collected, washed with ethyl acetate and suspended in 30 ml of tetrahydro- 
furan; 2.98 ml of 2-bromoethyl ether was added, followed by heating and refluxing for 3 hours. After cooling ice water 
was added, followed by extraction with ethyl acetate; the extract was washed with saturated saline, dried over mag- 
nesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatog- 
raphy and eluted with dichloromethane.ethyl acetate:methanol (30:30:1 ). 
The desired fraction was collected to yield 2.06 g of the title compound as an oily substance 

1 H-NMR (CDCI 3 ) 8 ppm: 2.42 (3H, s), 3.50 (2H. t, J=6 Hz), 3.56 (2H. t. J=6 Hz). 3.86 (2H. t. J=6 Hz) 3 91 (2H t J=6 
Hz), 7.74 (1H,s), 8.30(1 H,s). 

Process B: 

[0268J 1 .0 g of 6-[2-(2-bromoethoxy)ethylthio]-7-methyl[1 ,2,4]triazolo[ 1 ,5-b]pyridazine and 790 mg of 1 -(diphenyl- 
methyl)piperazine were dissolved in 10 ml of N.N-dimethylformamide; 520 mg of potassium carbonate was added 
followed by stirring at room temperature for 23 hours . 

Ice water was added, followed by extraction with ethyl acetate; the extract was washed with saturated saline dried 
over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography and eluted with dichloromethane:ethyl acetate:methanol (5:5:1). The desired fraction was collected 
and concentrated; the residue was dissolved in 5 ml of ethyl acetate: 1.55 ml of a 4 N hydrogen chloride solution in 
ethyl acetate was added; the crystal precipitated was collected by filtration, washed with ethyl ether and dried to yield 
0.85 g of the title compound, which was then recrystallized from ethanol. 
Melting point : 198-200 "C 



Elemental analysis (for C 27 H 34 N 6 OSCI 2 ): 


Calculated (%): 
Found (%) : 


C. 57.75; H. 6.10; N ; 14.97 
C. 57.53; H : 6.00; N ; 14.93 
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Example 56A 

Production of 6-[6-[4-(diphenylmethoxy)piperidino] hexylthio]-7-methyl[1 r 2.4]triazolo[1 ,5-b]pyridazine fumarate 

[0269] 1.0 g of e-fe-bromohexylthioJ-Z-methyltl^^ltriazolotl.S-blpyri dazine and 810 mg of 4-(diphenylmethoxy) 
piperidine were dissolved in 10 ml of N.N-dimethylformamide; 500 mg of potassium carbonate was added, followed 
by stirring at room temperature for 24 hours. Ice water was added : followed by extraction with ethyl acetate; the extract 
was washed with saturated saline : dried over magnesium sulfate and concentrated under reduced pressure. The res- 
idue was subjected to silica gel column chromatography and eluted with ethyl acetate:methanol (10:1). The desired 
fraction was collected and concentrated; the residue was dissolved in 10 ml of ethanol: 290 mg of fumaric acid was 
added, followed by concentration. Ethyl ether was added to the residue: the crystal precipitated was collected by 
filtration , washed with ethyl ether and dried to yield 1 .43 g of the title compound. 
Melting point : 137-138 °C 



Elemental analysis (for C 34 H 41 N 5 0 5 S • 0.5H 2 O): 
Calculated (%): j C. 63.73: H. 6.61; N, 10.93 
Found (%) : C f 63.97; H. 6.44; N : 11.00 

Example 57A 

Production of 6-[2-[2-[4-(diphenylmethoxy)piperidino] ethoxy]ethylthio]-7-methyl[1 ; 2,4]triazolo[1 : 5-b]pyridaz ine 
fumarate 

[0270] 1 .09 g of 6-[2-(2-bromoethoxy)ethyithio]-7-methyl[1 2,4]triazolol[ 1 : 5-b]pyridazine and 840 mg of 4-(diphenyl- 
methoxy)piperidine were dissolved in 10 ml of N : N-dimethylformamide; 520 mg of potassium carbonate was added : 
followed by stirring at room temperature for 23 hours. 

Jce water was added, followed by extraction with ethyl acetate; the extract was washed with saturated saline., dried 
over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography and eluted with dichloromethane:ethyl acetate:methanol (5:5:1). The desired fraction was collected: 
the residue was dissolved in 10 ml of ethanol; 200 mg of fumaric acid was added, followed by concentration. Ethyl 
ether was added to the residue; the crystal precipitated was collected by filtration, washed with ethyl ether and dried 
to yield 0.78 g of the title compound. 
Melting point : 119-122 °C 



Elemental analysis (for C 32 H 37 N 5 0 6 S • 0.5H 2 O) : 

Calculated (%): j C : 61.13; H ; 6.09; N. 11.14 
Found(%): ! C t 61.12; H, 5.82: N. 11.40 



Example 58A 

Production of 6-[2-[2-[4-(diphenylmethoxy)piperidino] ethoxy]ethylthio][1 ,2,4]triazolo[1 : 5-b]pyridazine fumarate 

[0271] 1.35 g of 6-[2-(2-bromoethoxy)ethylthio][1 : 2 : 4] triazolo[1 : 5-b]pyridazine and 1.19 g of 4-(diphenylmethoxy) 
piperidine were dissolved in 15 ml of N : N-dimethylformamide; 740 mg of potassium carbonate was added, followed 
by stirring at room temperature for 1 7 hours. Ice water was added., followed by extraction with ethyl acetate; the extract 
was washed with saturated saline, dried over magnesium sulfate and concentrated under reduced pressure. The res- 
idue was subjected to silica gel column chromatography and eluted with ethyl acetate:methanol (10:1). The desired 
fraction was collected: the residue was dissolved in 10 ml of ethanol; 360 mg of fumaric acid was added, followed by 
concentration. Ethyl ether was added to the residue: the crystal precipitated was collected by filtration, washed with 
ethyl ether and dried to yield 1 .64 g of the title compound. 
Melting point : 110-111 °C 



Elemental analysis (for C 31 H 35 N 5 0 6 S <> 0.5H 2 O): 


Calculated (%): 
Found (%) : 


C ; 60.57; H, 5.90; N, 11.39 
C, 60.35; K5.73; N, 11.16 
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Example 59A 

Production of 6-[2-[2-[4-(diphenylmethyl)-1-pi pe ra2inyl] ethoxy]ethylthio]-7-isopropyl[1.2.4]triazolo[1 .5-blpyri dazine 
dihydrochloride ' ' i • jkt 

Process A: 

6-[2-(2-bromoethoxy)ethylthio]-7-isopropyl[1 ,2,4]triazo 10[1 5-b]pyridazine 

[0272] 2.05 g of methyl 3-mercaptopropionate was dissolved in 1 0 ml of methanol : 7.64 ml of a2Nsodiummethoxide 
solution in methanol and 1 .0 g of 6-chloro-7-isopropyl[l ,2,4]triazolo[1 ,5-b]pyridazine were added, followed by heating 
and refluxmg for 1 hour. After cooling : the mixture was concentrated under reduced pressure: ethyl acetate was added 
to the residue: the crystal precipitated was collected, washed with ethyl acetate and suspended in 1 5 ml of tetrahydro- 
furan; 1 .28 ml of 2-bromoethyl ether was added, followed by heating and refluxing for 2 hours. After cooling ice water 
was added, followed by extraction with ethyl acetate; the extract was washed with saturated saline, dried over mag- 
nesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatog- 
raphy and eluted with ethyl acetate:methanol (20:1). The desired fraction was collected to yield 0 98 g of the title 
compound. a 

iH-NMR (CDCI 3 ) 6 ppm: 1.35 (6H, s), 3.15-3.30 (1H, m), 3.50 (2H. t, J=6 Hz). 3.55 (2H. t. J=6 Hz). 3.86 (2H t J=6 
Hz), 3.91 (2H, t, J=6 Hz), 7.80 (1H,s), 8.31 (1H. s). 

Process B: 

[0273] 0.98 g of 6-[2-(2-bromoethoxy)ethylthio]-7-isopropyl[1 ,2.4]triazo lo[1 .5-bJpyridazine and 720 mg of 1 -(diphe- 
ny methyl)piperazine were dissolved in 10 ml of N,N-dimethylformamide; 470 mg of potassium carbonate was added 
followed by stirring at room temperature for 1 5 hours . 

Ice water was added, followed by extraction with ethyl acetate; the extract was washed with saturated saline dried 
over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography and eluted with ethyl acetate:methanol (10:1). The desired fraction was collected and concentrated- 
the residue was dissolved in 5 ml of ethyl acetate; 1.45 ml of a 4 N hydrogen chloride solution in ethyl acetate was 
added; the crystal precipitated was collected by filtration, washed with ethyl ether and dried to yield 1 04 g of the title 
compound, which was then recrystallized from ethanol. 
Melting point : 143-145 °C 



Elemental analysis (for C 2 9H3 8 N 6 OSCI 2 • H 2 0): 



Calculated (%): ! C, 57.32: H. 6.64; N, 13.83 
Found (%) : | C. 57.20; H. 6.43; N, 13.89 



Example 60A 



Production of 6-f2-[2-f4-(diphenylmethyl)-1-piperazinyl] ethoxy]ethylthio]-7-t-butyl[1,2,4]triazolo[1,5-b)pyrida zine 
Process A: 

6-[2-(2-bromoethoxy)ethylthio]-7-t-butyl[1 ,2,4Jtriazolo [1 ,5-b]pyridazine 

[0274] 2.23 g of methyl 3-mercaptopropionate was dissolved in 1 0 ml of methanol: 7.2 ml of a 2 N sodium methoxide 
solution in methanol and 1 .0 g of 6-chloro-7-t-butyl[1 ,2,4]triazolo[1 ,5-b]pyridazine were added, followed by heating and 
refluxmg for 1 hour. After cooling, the mixture was concentrated under reduced pressure: ethyl acetate was added to 
the residue: the crystal precipitated was collected, washed with ethyl acetate and suspended in 20 ml of tetrahydrofuran- 
J- 9 T', °l 2 - bromoeth y | e,her was added > f0 "™ed by heating and refluxing for 3 hours. After cooling, ice water was 
added, followed by extraction with ethyl acetate; the extract was washed with saturated saline, dried over magnesium 
sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography 

fM MMB^n?, f ?' ace,a,e:hexane < 2:1 >" Th9 dssired "action was collected to yield 1 .06 g of the title compound. 
1H-NMR I (CDCI3) 8 ppm: 1 .56 (9H, s), 3.50 (2H, t, J=6 Hz), 3.58 (2H, t, J=6 Hz), 3.86 (2H. t. J=6 Hz). 3.92 (2H t J=6 
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Process B: 

[0275] 1 .06 g of 6-[2-(2-bromoethoxy)ethylthio]-7-t-butyl[1 : 2 : 4]triazolo [1 : 5-b]pyridazine and 740 mg of 1 -(diphenyl- 
methyl)piperazine were dissolved In 10 ml of N : N-dimethylformamide; 480 mg of potassium carbonate was added., 
followed by stirring at room temperature for 18 hours. 

Ice water was added, followed by extraction with ethyl acetate; the extract was washed with saturated saline, dried 
over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography and eluted with ethyl acetate:methanol (20:1). The desired fraction was collected and concentrated; 
the crystal precipitated was collected by filtration, washed with ethyl ether and dried to yield 0.85 g of the title compound. 
Melting point : 106-108 °C 



Elemental analysis (for C 30 H 38 N 6 OS): 

Calculated (%): j C. 67.89; H. 7.22; N. 15.83 
Found (%): j C. 67.65: H, 7.33; N, 15.98 



Example 61 A 

Production of 6-[2-[2-[4-(diphenylmethyl)-1-piperazinyl] ethoxy]ethoxy]-7-isopropyl[1.2 : 4]triazolo[1 : 5-b]pyridaz ine 

[0276] 160 mg of 60% sodium hydride in oil was suspended in 20 ml of tetrahydrofuran; 1 .20 g of [2-[4-(diphenyl- 
methyl)-1 -piperazinyl]ethoxy]ethanol was added, followed by heating and refluxing for 1 hour. After cooling, 61 0 mg of 
6-chloro-7-isopropyl[1 : 2 : 4]triazolo[1 : 5-b]pyridazine was added : followed by heating and refluxing for 1 hour. After cool- 
ing, ice water was added, followed by extraction with ethyl acetate: the extract was washed with saturated saline, dried 
over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography and eluted with ethyl acetate:methanol (10:1). The desired fraction was collected; the crystal precip- 
itated was collected by filtration, washed with ethyl ether and dried to yield 790 mg of the title compound. 
Melting point : 119-120 °C 



Elemental analysis (for C 29 H 36 N 6 02 ° 0.5H 2 O): 

Calculated (%): j C ; 68.34; H. 7.32; N, 16.49 
Found (%) : j C. 68.64; H. 7.31; N, 16.54 



Example 62A 

Production of 7-t-butyl-6-[2-[2-[4-(diphenylmethyl)-1 -piperazinyl] ethoxylethoxy][1 : 2,4]triazolo[1 ,5-b]pyridazine 
dihydrochloride 

[0277] 150 mg of 60% sodium hydride in oil was suspended in 20 ml of tetrahydrofuran; 1.05 g of [2-[4-(diphenyl- 
methyl)-1-piperazinyl]ethoxy]ethanol was added, followed by heating and refluxing for 1 hour. After cooling, 650 mg of 
7-t-butyl-6-chloro[1 ,2,4]triazolo[1 ,5-b]pyridazine was added, followed by heating and refluxing for 2 hours. After cooling, 
ice water was added, followed by extraction with ethyl acetate; the extract was washed with saturated saline, dried 
over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography and eluted with ethyl acetate:methanol (10:1). The desired fraction was collected; the residue was 
dissolved in 5 ml of ethyl acetate; 2.1 ml of a 4 N hydrogen chloride solution in ethyl acetate was added; the crystal 
precipitated was collected by filtration, washed with ethyl ether and dried to yield 1 .55 g of the title compound. 
Melting point: 150-152 °C 



Elemental analysis (for C 30 H 40 N 6 O 2 CI 2 <> 0.5H 2 O) : 

Calculated (%): j C, 60.39: H, 6.92: N, 14.09 
Found (%) : j C, 60.20; H. 6.64: N, 14.09 
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Example 63A 



10 
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Production of 7-t-butyl-6-[2-[2-[4-(diphenylmethoxy)piperidino] ethoxy]ethoxy][1 ,2,4]triazolo[1 ,5-b]pyridazine fumarate 

[0278] 1 20 mg of 60% sodium hydride in oil was suspended in 20 ml of tetrahydrof uran: 0.94 g of 2-[2-[4-(diphenyl- 
methoxy)piperidino]ethoxy]ethanol was added, followed by heating and refluxing for 1 hour. After cooling 530 mg of 
7-t-butyl-6-chloro[1 ,2,4]triazolo[1 ,5-b]pyridazine was added, followed by heating and refluxing for3 hours. After cooling 
ice water was added, followed by extraction with ethyl acetate; the extract was washed with saturated saline dried 
over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography and eluted with ethyl acetate:methanol (10:1). The desired fraction was collected: the residue was 
dissolved in 1 0 ml of ethanol; 250 mg of fumaric acid was added, followed by concentration. Ethyl ether was added to 
the residue; the crystal precipitated was collected by filtration, washed with ethyl ether and dried to yield 1 1 7 a of the 
title compound. 
Melting point : 80-82 °C 



Elemental analysis (for 03^43^07 ° 1 .3H 2 0) : 


Calculated (%): 
Found (%) : 


C ; 62.82; H. 6.87: N : 10.46 
C : 62.89; H f 6.69: N. 10.22 



Example 64A 
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Production of ethyl 2-[6-[5-[4-(diphenylmethoxy)piperidino] penty!amino]imidazo[1 .2-b]pyridazin-2-yl]-2-methvlpropi 
onate difumarate 

[0279] 1 .41 g of 4-(diphenylmethoxy)-1-piperidinepentanamine and 0.536 g of ethyl 2-(6-ch!oroimidazo[1 2-bJpyri- 
dazin-2-yl)-2-methylpropio nate were stirred at 190-200 °C for 3.5 hours. After cooling, ethyl acetate-tetrahydrofuran 
(2:1) was added; the mixture was washed with aqueous sodium bicarbonate and saturated saline dried over sodium 
sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography 
and eluted with ethyl acetate:methanol:triethylamine (185:15:2). The desired fraction was collected dissolved in 5 ml 
of ethanol; a solution of 235 mg of fumaric acid in 5 ml of methanol was added, followed by concentration Ethyl ether 
was added to the residue: the resulting powder was collected by filtration, washed with ethyl ether and dried to yield 
0.629 g of the title compound. 
Melting point : 138 °C 



Elemental analysis (for C 43 H 53 N 5 0 11 ): 


Calculated (%): 
Found (%) : 


C ; 63.30: K 6.55; N ; 8.58 
0, 64.24: H : 6.92; N, 8.42 



Example 65A 

Production of ethyl 2-[6-[3-[4-(diphenylmethoxy)piperidino] -2-hydroxypropylamino]imidazo[1.2-blpyridazin-2-yl]-2-m 
ethylpropionate difumarate • ™ " 

[0280] 0.511 g of 1-amijio-3-[4-(diphenylmethoxy)piperidino]-2-propanol and 0.268 g of ethyl 2-(6-chloroimidazo 
[1 ,2-b]pyndazm-2-yl)-2-methylpropio nate were stirred at 1 90-200 °C for 3 hours. After cooling, ethyl acetate-tetrahy- 
drofuran (2:1 ) was added; the mixture was washed with aqueous sodium bicarbonate and saturated saline dried over 
magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chro- 
matography and eluted with ethyl acetate:methanol:triethylamine (90:10:1). The desired fraction was collected dis- 
solved in 5 ml of ethyl acetate; a solution of 82 mg of fumaric acid in 5 ml of methanol was added, followed by con- 
centration. Ethyl ether was added to the residue; the resulting powder was collected by filtration, washed with ethyl 
ether and dried to yield 0.223 g of the title compound. 
Melting point : 145 °C 



Elemental analysis (for C 41 H 49 N 5 0 12 ° Et 2 0): 


Calculated (%): 


C ; 61.56: K6.77; N ; 7.98 
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(continued) 

Elemental analysis (for C 41 H 49 N 5 0 12 * Et 2 0): 
Found (%) : | C : 61.39: FT 6.49: K 7.91 



Example 66A 

Production of ethyl 2-[6-[3-[4-[bis(4-fluorophenyl)methoxy) piperidino]propylamino]imidazo[1 2-b]pyridazin-2-yl]- 
2-methylpropionate difumarate 

[0281] 1.62 g of 4-[bis(4-fluorophenyl)methoxy]-1-piperidinepropanamine and 0.803 g of ethyl 2-(6-chloroimidazo 
[1,2-b]pyridazin-2-yl) -2-methylpropio nate were stirred at 190-200 °C for 3 hours . After cooling, aqueous sodium 
bicarbonate and saline were added, followed by extraction with ethyl acetate: the extract was washed with saturated 
saline, dried over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica 
gel column chromatography and eluted with ethyl acetate:methanol:triethylamine (90:10:1 ). The desired fraction was 
collected, dissolved in 20 ml of ethyl acetate; a solution of 301 mg of fumaric acid in 10 ml of methanol was added, 
followed by concentration. Acetone was added to the residue; the crystal precipitate was collected by filtration, washed 
with acetone and dried to yield 0.966 g of the title compound. 
Melting point: 159-161 °C 



Elemental analysis (for C 41 H 47 N 5 0 11 F 2 <» 0.5H 2 O): 

Calculated (%): jC,59.13; H.5.81; N. 8.41 
Found (%) : j C : 58.94: H : 5.84: N. 8.34 



Example 67A 

Production of ethyl 6-[3-[4-(diphenylmethoxy)piperidino] propylamino]imidazo[1 2-b]pyridazine-2-carboxylate 
difumarate 

[0282] 686 mg of 4-(diphenylmethoxy)-1-piperidinepropanamine and 477 mg of ethyl 6-chloroimidazo[1 f 2-b]pyri- 
dazine-2-carboxylate were dissolved in 7 ml of N : N-dimethylformamide: 0.73 ml of N-ethyldtisopropylamine was added, 
followed by stirring in an oil bath (80 °C) for 18.5 hours. After cooling, ice water and sodium chloride were added, 
followed by extraction with ethyl acetate-tetrahydrofuran (1:1); the extract was washed with saturated saline, dried over 
magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chro- 
matography and eluted with ethyl acetate:methanol:triethylamine (50:5:1 ). The desired fraction was collected, dissolved 
in 5 ml of ethyl acetate: a solution of 95 mg of fumaric acid in 5 ml of ethanol was added, followed by concentration. 
Acetone-ethyl ether (1 :2) was added to the residue to cause recrystallization: the crystal precipitate was collected by 
filtration and washed with ethyl ether to yield 211 mg of the title compound. 
Melting point : 176-179 °C 



Elemental analysis (for C 38 H 43 N 5 0 11 ): 

Calculated (%): j C, 61.20: K5.81; N, 9.39 
Found (%) : | C, 61 .17: H, 5.98; N, 9.80 



Example 68A 

Production of isopropyl 2-[6-[3-[4-(diphenylmethoxy)piperidino]propoxy]imidazo[ 1 ,2-b]pyridazin-2-yl]- 
2-methylpropionate difumarate 

[0283] 8.10 g of 4-(diphenylmethoxy)-1-piperidinepropanol was dissolved in 60 ml of N,N-dimethylformamide: 1.11 
g of 60% sodium hydride in oil was added, followed by stirring at room temperature under reduced pressure for 1 hour. 
While the solution was ice cooled. 7.79 g of isopropyl 2-(6-chloroimidazo[1 ,2-b]pyridazin-2-yl]-2-methylpropio nate was 
added, followed by stirring at constant temperature for 4 hours. Ice water was added, followed by extraction with ethyl 
acetate-tetrahydrofuran (1:1); the extract was washed with saturated saline, dried over magnesium sulfate and con- 
centrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted with 
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ethyl acetate. The desired fraction was collected and concentrated under reduced pressure. The residue was dissolved 
in 10 ml of ethanol; 476 mg of fumaric acid was added, followed by concentration again. The residue was crystallized 
by the addition of ethyl acetate : collected by filtration, washed with ethyl acetate and dried to yield 1 05 q of the title 
compound. ° 
Melting point . 145-147 °C 



Elemental analysis (for C 42 H 50 N 4 O 12 ) 



Calculated (%): j C : 62.83: K 6.28; N f 6.98 
Found (%): C ; 62.50; H.6.10: N. 7.04 



Example 69A 

Production of ethyl 2-[6-[3-[4-[bis(4-methylphenyl)methoxy]piperidino]propy lamino]imidazo[1 .2-b]pyridazin-2-yll- 
2-methylpropionate difumarate r/ j j 

[0284] 2.11 g of 4-[bis(4-methylphenyl)methoxy]-1 -piperidinepropanamine and 0.803 g of ethyl 2-[6-chloroimidazo 
[1.2-b]pyndazin-2-yl] -2-methylpropio nate were stirred at 190-200 °C for 3 hours. After cooling, aqueous sodium bi- 
carbonate was added : followed by extraction with ethyl acetate; the extract was washed with saturated saline dried 
over sodium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chro- 
matography and eluted with ethyl acetate:methanol:triethylamine (95:5: 1 ). The desired fraction was collected dissolved 
in 20 ml of ethyl acetate: a solution of 358 mg of fumaric acid in 20 ml of methanol was added, followed by concentration 
Acetone was added to the residue: the crystal precipitated was collected by filtration, washed with acetone and dried 
to yield 0.901 g of the title compound. 
Melting point : 159-161 °C 



Elemental analysis ( for C 43 H 53 N 5 0 11 ): 



Calculated (%): j C r 63.30: H : 6.55; N r 8.56 
Found (%) : j C ? 63.29: H : 6.32: N 5 8.67 



Example 70A 



Production of N-[6-[3-[4-(diphenylmethoxy)piperidino] propylamino]imidazo[1 f 2-b]pyridazine-2-carbonyl]glycine ethyl 

[0285] 1 .90 g of 4-(diphenylmethoxy)-1 -piperidinepropanamine and 1 .38 g of N-(6-chloroimidazo[1 2-b]pyridazine- 
2-carbonyl)glycine ethyl ester were dissolved in 15 ml of 1-methyl-2-pyrrolidone: 0.841 ml of N-ethyldiisopropylamine 
was added ; followed by stirring in an oil bath (90-100 *C) for 24 hours. After cooling, ice water were added followed 
by extraction with ethyl acetate; the extract was washed with saturated saline, dried over magnesium sulfate and 
concentrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted with 
ethyl acetate:methanol:triethylamine (95:5:1). The desired fraction was collected and recrystallized from ethyl acetate 
to yield 1 .28 g of the title compound. 
Melting point : 172-174 °C 



Elemental analysis (for C 32 H 38 N 6 04 ° 0.5H 2 O): 



Calculated (%): ; C ; 66.30: 
Found (%) : j C : 66.42; 



H. 6.78; 
H. 6.68: 



N : 14.50 
N, 14.55 



Example 71 A 



Production of N-[6-[3-[4-(diphenylmethoxy)piperidino] propylamino)imidazo(1 .2-b]pyridazine-2-carbonyl]glycine ethyl 
ester dihydrochloride 

[0286] 0.628 g of N-[6-t3-[4-(diphenylmethoxy)piperidino] propylamino]imidazo[1 .2-b]pyridazine-2-carbonyl]gIycine 
ethyl ester was dissolved in 10 ml of tetrahydrofuran; 1.5 ml of a 4 N hydrogen chloride solution in ethyl acetate was 
added, followed by concentration under reduced pressure. 
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To the residue. 1 0 ml of methanol was added, followed by concentration under reduced pressure. The crystal obtained 
was collected and washed with ethyl acetate to yield 0.658 g of the title compound. 
Melting point : 205 °C 



Elemental analysis ( for C3 2 H 40 N 6 O 4 CI 2 ): 



Calculated (%): j C, 59.72; 
Found (%) ! : C : 59.74: 



H.6.26; N, 13.06 
H. 6.41: N. 12.63 



w Example 72A 

Production of N-[6-[3-[4-(diphenylmethoxy)piperidino] propylamino]imidazo[1 2-b]pyridazine-2-carbonyl)glycine 

[0287] 0.81 0 g of N-[6'[3-[4-(diphenylmethoxy)piperidino]propytamino]imid azo[1 ; 2-b]pyridazine-2-carbonyl]glycine 
15 ethyl ester was dissolved in 4 ml of ethanol: 2 ml of a 1 N aqueous solution of sodium hydroxide was added, followed 

by stirring at room temperature for 3 hours. The mixture was concentrated under reduced pressure: ice water and 2.1 

ml of 1 N hydrochloric acid were added to the residue, followed by extraction with ethyl acetate-tetrahydrofuran (1 :2); 

the extract was washed with saturated saline, dried over magnesium sulfate and concentrated under reduced pressure. 

The residue was powdered by the addition of ethyl acetate : collected by filtration and washed with ethyl acetate to 
20 yield 0.183 g of the title compound. 

Melting point : 171 °C 



Elemental analysis (for C 30 H 34 N 6 O4 • 2H 2 0 ■ AcOEt): 


Calculated (%): 
Found (%) : 


C.61.25; H, 6.95; N, 12.60 
C.61.30: K6.74; N. 12.45 



Example 73A 



Production of 2-[6-[3-[4-(diphenylmethoxy)piperidino] propylamino]imidazo[1 ,2-b]pyridazin-2-yl]-2-methylpropi 
onamide dihydrochloride 

[0288] 1 .29 g of 4-(diphenylmethoxy)-1 -piperidinepropanamine and 0.478 g of 2-(6-chloroimidazo[1 ,2-b]pyridazin- 
2-yl)-2-methylpropio namide were stirred at 190-200 °C for 70 minutes. After cooling, aqueous sodium bicarbonate 
was added : followed by extraction with ethyl acetate. The extract was washed with saline, dried over magnesium sulfate 
and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted 
with ethyl acetate:methanol:triethylamine (90:10:1). The desired fraction was collected: the residue was dissolved in 
10 ml of ethyl acetate; 1 .5 ml of a 4 N hydrogen chloride solution in ethyl acetate was added, followed by concentration 
under reduced pressure. Ethyl acetate was added to the residue; the resulting powder was collected by filtration, 
washed with ethyl acetate and dried to yield 0.823 g of the title compound. 
Melting point : 191 °C 



Elemental analysis (for C3 1 H 40 N 6 O 2 CI 2 ■ AcOEt): 

Calculated (%): j C. 64.11; H, 7.38; N, 12.82 
Found (%) : j C, 63.70: H, 7.27: N, 12.34 



Example 74A 



Production of 

2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 ,2-b]pyridazin-2-yl]'N,N,2-trimethylpropionamide 
dihydrochloride 

[0289] 1.04 g of 4-(diphenylmethoxy)-1 -piperidinepropanamine and 0.426 g of 2-(6-chloroimidazo[1,2-b]pyridazin- 
2-yl)-N,N,2-trimethy Ipropionamide were stirred at 1 90-200 °C for 60 minutes. After cooling, aqueous sodium bicarbo- 
nate was added, followed by extraction with ethyl acetate. The extract was washed with saline, dried over magnesium 
sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography 
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and eluted with ethyl acetate ;methanol:triethy lam ine (85:15:1). The desired fraction was collected; the residue was 
dissolved in 10 ml of ethyl acetate: 1 .5 ml of a 4 N hydrogen chloride solution in ethyl acetate was added, followed by 
concentration under reduced pressure. The residue was recrystallized from acetone to yield 0.823 g of the title com- 
pound. 

Melting point : 183 °C 



Elemental analysis 


(for CaaH^ 


N 6 0 2 CI 2 o 


1.6H 2 0): 


Calculated (%): j 


C, 60.54; 


H : 7.24: 


N, 11.84 


Found (%) : j 


C ; 60.48; 


H : 7.28; 


N ; 11.90 



Example 75A 

Production of 2-[6-[3-[4-(diphenylmethoxy)piperidino] propylamino]imida2o[1 s 2-b]pyridazin-2-yl]-2-methylpropa nol 

[0290] 1 .29 g of 4-(diphenylmethoxy)-1 -piperidinepropanamine and 0.451 g of 2-(6-chloroimidazo[1 .2-b]pyridazin- 
2-yl]-2-methylpropan of were stirred at 190-200 °C for 90 minutes. After cooling, aqueous sodium bicarbonate was 
added r followed by extraction with ethyl acetate. The extract was washed with saline, dried over magnesium sulfate 
and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted 
with ethyl acetate:methanol:triethylamine (90:10:1). The desired fraction was collected: the residue was recrystallized 
from ethyl ether to yield 0.465 g of the title compound. 
Melting point : 105-108 °C 



Elemental analysis (for C 31 H3 9 N 5 0 2 • 0.5H 2 O): 


Calculated (%): 
Found (%) : 


C. 71.24: H. 7.71; N, 13.40 
C. 71.22; H. 7.87; N, 13.32 



Example 76A 

Production of N-[6-[3-[4-(diphenylmethoxy)pipehdino] propylamino]imidazo[1 2-b]pyridazine-2-carbonyl]-2.2-di 
methylglycine ethyl ester dihydrochloride 

[0291] 1.23 g of 4-(diphenylmethoxy)-1-piperidinepropanamine and 1.18 g of N-(6-chloroimidazo[1 ; 2-b]pyridazine- 
2-carbonyl]-2,2-dim ethylglycine ethyl ester were dissolved in 15 ml of N.N-dimethylformamide; 1.31 ml of N-ethyldi- 
isopropylamine was added, followed by stirring at 70 °C for 9.5 hours. After cooling, aqueous sodium bicarbonate was 
added, followed by extraction with ethyl acetate; the extract was washed with saturated saline, dried over magnesium 
sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography 
and eluted with ethyl acetate:methanol:triethylamine (50:5:1). The desired fraction was collected, concentrated under 
reduced pressure and dissolved in 5 ml of ethyl acetate; 0.28 ml of a 4 N hydrogen chloride solution in ethyl acetate 
was added, followed by concentration again. Ethyl acetate was added to the residue; the crystal precipitated was 
collected by filtration, washed with ethyl ether and dried to yield 284 mg of the title compound. 
Melting point : 1 94-1 96 °C 



Elemental analysis (for C34H44N604CI2): 


Calculated (%): 
Found (%) : 


C, 60.80; H. 6.60: N, 12.51 
C, 60.82: H. 6.67; N, 12.77 



Example 77A 

Production of ethyl 2-[6-[3-[4-(diphenylmethyl)piperazino] propylaminolimidazo[1.2-b]pyridazin-2-yl]-2-methylpropi 
onate trihydrochloride 

[0292] 1.31 g of 4-(diphenylmethyl)-1-piperazinepropanamine and 567 mg of ethyl 2-(6-chloro!midazo[1 2-b]pyri- 
dazin-2-yl]-2-methylpropio nate were stirred at 185 °C for 3 hours. After cooling, aqueous sodiumbicarbonatewas 
added, followed by extraction with ethyl acetate; the extract was washed with saturated saline, dried over magnesium 
sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography 
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and eluted with ethyl acetate:methanol:triethylamine (50:5:1). The desired fraction was collected., concentrated under 
reduced pressure and dissolved in 5 ml of ethyl acetate; 0.80 ml of a 4 N hydrogen chloride solution in ethyl acetate 
was added, followed by concentration again. Ethanol was added to the residue; the crystal precipitated was collected 
by filtration, washed with ethanol-ethyl acetate (1 :3) and dried to yield 502 mg of the title compound. 
5 Melting point : 1 90-1 93 °C 



Elemental analysis (for C 32 H 43 N 6 0 2 CI 3 ° H 2°) : 
Calculated (%): j C. 57.53; H. 6.79: N. 12.58 
w Found (%) : j C. 57.27; H. 6.52; N, 12.55 

Example 78A 

Production of 2-[6-[4-[4-(diphenylmethoxy)piperidino] butylamino]imidazo[1 ; 2-b]pyridazin-2-yl)-2-methylpropionic acid 

15 

[0293] 1.56 g of 4-(diphenylmethoxy)-1-piperidinebutanamine and 617 mg of ethyl 2-(6-chloroimidazo[1 .2-b]pyri- 
dazin-2-yl)-2-methylpropio nate were stirred at 185 °C for 3 hours. After cooling, aqueous sodium bicarbonate was 
added, followed by extraction with ethyl acetate: the extract was washed with saturated saline, dried over magnesium 
sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography 

20 and eluted with ethyl acetate:methanol:triethylamine (50:5:1). The desired fraction was collected, concentrated under 
reduced pressure and dissolved in 5 ml of ethyl acetate: 0.52 ml of a 4 N hydrogen chloride solution in ethyl acetate 
was added, followed by concentration. The residue was dissolved in 4 ml of ethanol: 4 ml of a 1 N aqueous solution 
of sodium hydroxide was added ; followed by stirring at room temperature for 4 hours ; 1 ml of a 2 N aqueous solution 
of sodium hydroxide was added : followed by stirring at 50 °C for 1 6 hours. The mixture was concentrated under reduced 

25 pressure. The residue was diluted with water and washed with ethyl acetate ; the water layer was adjusted to pH 4.5 
by the addition of 4 N hydrochloric acid and extracted with ethyl acetate-tetrahydrofuran (1:1); the extract was washed 
with saturated saline ; dried over magnesium sulfate and concentrated under reduced pressure. The residue was pow- 
dered by the addition of ethyl acetate, collected by filtration and dried to yield 271 mg of the title compound. Amorphous 



Elemental analysis (for C 32 H 39 N 5 03 


•2.1H 2 0 : 0 


.SAcOEt) : 


Calculated (%): 


| C. 65.49; 


H. 7.63; 


N : 11.23 


Found (%) : 


j C ; 65.23; 


H. 7.29; 


N. 11.19 



35 Example 79A 

Production of 2-[6-[2-[4-(diphenylmethoxy)piperidinol cthyiamino]imidazo[1 .2-b]pyridazin-2-yl]-2-methylpropio nic acid 
Process A: Production of isopropyl 2-[6-(2-hydroxyethylamino]imidazo[1 ; 2-b]pyridazin-2-yl] -2-methylpropionate 

40 

[0294] 1 30 mg of 2-aminoethanol and 300 mg of isopropyl 2-(6-chloroimidazo[1 .2-b]pyridazin-2-yl]-2-methylpropio 
nate were stirred at 1 70 °C for 4 hours. After cooling : 260 mg of 2-aminoethanol was added, followed by stirring at 1 70 
°C for 45 minutes. After cooling, water was added, followed by extraction with ethyl acetate; the extract was washed 
with saturated saline, dried over magnesium sulfate and concentrated under reduced pressure. The residue was sub- 
45 jected to silica gel column chromatography and eluted with ethyl acelate:methanol (10:1). The desired fraction was 
collected and concentrated under reduced pressure; the crystal precipitated was collected by filtration and dried to 
yield 1 45 mg of the title compound. 1 H-NMR (CDCI 3 ) 5 ppm: 1 .29 (3H. s), 1 .32 (3H, s), 1 .64 (6H, s). 3.44 (2H. td. J=4.6. 
6.1 Hz), 3.88 (2H, t, J=4.6 Hz), 4.96-5.15 (1H, m), 5.43 (1H. t. J=6.2 Hz). 5.72 (1H. d. J=9.7 Hz). 6.98 (1H. d. J=9.7 
Hz), 7.45(1 H, s). 

50 

Process B: Production of isopropyl 

2-[6-[(2-methanesulfonyloxy)ethylamino]imidazo[1 : 2-b]py ridazin-2-yl]-2-methylpropionate 

55 [0295] 2.18 g of isopropyl 2-[6-(2-hydroxyethylamino) imidazo[1 ,2-b]pyridazin-2-yl]-2-methylpropionate was sus- 
pended in 20 ml of tetrahydrofuran; 2.45 ml of N-ethyldiisopropylamine and 1 .1 0 ml of methanesulfonyl chloride were 
added, followed by stirring at room temperature for 1 hour. Ice water was added, followed by extraction with ethyl 
acetate; the extract was washed with saturated saline, dried over magnesium sulfate and concentrated under reduced 
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pressure and dried to yield 2.37 g of the title compound. 

1 H-NMR (CDCI 3 ) 5 ppm: 1.19 (3H f s), 1 .22 (3H f s) : 1 .63 (6H : s), 3.40 (3H ; s) : 3.74 (2H f td. J=5.1 f 5.4 Hz). 4.48 (2H. t. 
5.1 Hz) : 4.76 (1H ; t, J=5.4 Hz), 4.95-5.12 (1H : m), 6.39 (1H } d, J=9.6 Hz), 7.54 (1H. s). 7.62 (1H : d r J=9.6 Hz). 

Process C: Production of isopropyi 

2-[6-[2-4-(diphenylmethoxy)piperidino]ethylamino]imida zo[1 ,2-b]pyridazin-2-yl]-2-methylpropionate 
[0296] 

[0297] 1.13 g of isopropyi 2-[6-[2-(methanesulfonyloxy) ethylamino]imidazo[1 : 2-b]pyridazin-2-yl]-2-methylpropio 
nate was dissolved in 1 5 ml of N : N-dimethylformamide; 943 mg of 4-(diphenylmethoxy)piperidine ! 586 mg of potassium 
iodide and 488 mg of potassium carbonate were added, followed by stirring at 60 °C for 2 hours. Ice water was added; 
the mixture was saturated with sodium chloride and extracted with ethyl acetate; the extract was washed with saturated 
saline, dried over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica 
gel column chromatography and eluted with ethyl acetate:methanol (10:1). The desired fraction was collected, con- 
centrated under reduced pressure and dried to yield 571 mg of the title compound. 

1 H-NMR (CDCI3) 6 ppm: 1.18 (3H : s) ; 1.21 (3H. s) : 1.60-1.20 (4H ; m), 1.62 (6H : s) s 2.10-2.30 (2H : m) : 2.59 (2H : t : 
J=5.6 Hz), 2.70-2.85 (2H, m) s 3.35 (2H, dt, J=5.3, 5.6 Hz), 3.35-3.55 (1H. m), 4.90-5.10 (1H. m). 5.05 (1H). 5.53 (1K 
s). 6.39 (1 H, d. J=9.4 Hz). 7. 1 6-7.39 (1 OH. m), 7.54 (1 H, s), 7.57 (1 H. d. J=9.4 Hz). 

Process D: 

[0298] 565 mg of isopropyi 2-[6-[2-[4-(diphenylmethoxy) piperidino]ethylamino]imidazo[1 ,2-b]pyridazin-2-yl]-2-m 
ethylpropionate was dissolved in 4 ml of ethanol; 2.04 ml of a 1 N aqueous sodium hydroxide solution was added, 
followed by refluxing for 20 hours. After cooling, the mixture was concentrated under reduced pressure. The residue 
was diluted with water and adjusted to pH 5.5 by the addition of 1 N hydrochloric acid. Ethyl acetate was added: the 
crystal precipitated was collected by filtration, washed with water and ethyl acetate and dried to yield 443 mg of the 
title compound. 
Melting point : 194-198 °C 



Elemental analysis (for CsoH^NgC^ ° 2.5H 2 0): 


Calculated (%): 
Found (%) : 


C. 64.50: H, 7.22; N. 12.54 
C, 64.57; H, 7.03; N : 12.58 



Example 80A 

Production of [6-[3-[4-(diphenylmethoxy)piperidino] propylamino]imidazo[1 ,2-b]pyridazin-2-yl]-2-carboxylic acid 

[0299] 876 mg of ethyl [6-[3-[4-(diphenylmethoxy)piperidino] propyJamino]imidazo[1 ,2-b]pyridazin-2-yl]-2-carboxy- 
late was dissolved in 5 ml of ethanol: 1 .9 ml of a 1 N aqueous sodium hydroxide solution was added, followed by stirring 
at room temperature for 3 hours. After the mixture was concentrated under reduced pressure. The residue was diluted 
with water and washed with ethyl acetate: the water Layer was adjusted to pH 5 by the addition of 1 N hydrochloric 
acid. The crystal precipitated was collected by filtration, washed with water and ethyl acetate and dried to yield 256 
mg of the title compound. 
Melting point: 152-155 °C 



Elemental analysis (for C 2 aH 31 N 5 03 0 1 .5H 2 0): 


Calculated (%): 
Found (%) : 


C, 65.61; H. 6.69; N, 13.66 
C. 65.52: H. 6.61; N, 13.61 



Example 81 A 

Production of ethyl 2-[3-chloro-6-[3-[4-(diphenylmethoxy)piperidino]propoxy ]imidazo[1 : 2-b]pyridaZ!n-2-y!]- 
2-methylpropionate 0.5 fumarate 

[0300] 334 mg of 4-(diphenylmethoxy)-1-piperidinepropanol was dissolved in 20 ml of N.N-dimethylformamide: 45 
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rng of a 60% dispersion of sodium hydride in mineral oil was added, followed by stirring at room temperature under 
reduced pressure for 35 minutes. 31 0 mg of ethyl 2-[3 ; 6-dichloroimidazo[1 : 2-b]pyridazin-2-yl]-2-methylpr opionate was 
then added, followed by stirring at 0 °C for 2 hours. Ice water was added, followed by extraction with ethyl acetate; the 
extract was washed with saturated saline, dried over magnesium sulfate and concentrated under reduced pressure. 

5 The residue was subjected to silica gel column chromatography and eluted with ethyl acetate. The desired fraction 
was collected; the crystal precipitated was dissolved in 5 ml of ethanol; 160 mg of fumaric acid was added, followed 
by concentration under reduced pressure. Ethyl acetate was added to the residue ; the mixture was washed with 
aqueous sodium bicarbonate and saturated saline, dried over magnesium sulfate and concentrated under reduced 
pressure. Ethyl acetate was added to the residue to cause crystallization: the crystal precipitated was collected by 

10 filtration, washed with ethyl ether and dried to yield 168 mg of the title compound. 
Melting point : 186-188 °C 



Elemental analysis 


(forC 35 H 41 


N 4 0 6 CI * 


0.5H 2 O): 


Calculated (%): j 


C, 63.87; 


H, 6.43; 


N, 8.51 


Found (%) : 


C, 63.33; 


H, 6.34; 


N, 8.85 



Example 82A 

20 Production of ethyl 2-[3-chloro-6-[3-[4-(diphenyImethyl)-1 -piperazinyl]propoxy]imidazo[1 ,2-b]pyridazin-2-yl]-2-met 
hylpropionate dihydrochloride 

[0301] 1.0 g of 4-(diphenylmethyl)-1-piperazinepropanol was dissolved in 10 ml of N,N-dimethylformamide; 142 mg 
of a 60% dispersion of sodium hydride in mineral oil was added, followed by stirring at room temperature under reduced 
25 pressure for 40 minutes. To the reaction mixture. 973 mg of ethyl 2-(3,6-dichloroimidazo[1 ,2-b]pyridazin-2-yl)-2-meth- 
ylpr opionate was added, followed by stirring at 0 °C for 2 hours. 

[0302] Ice water was added, followed by extraction with ethyl acetate: the extract was washed with saturated saline, 
dried over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography and eluted with hexane:ethyl acetate:triethylamine (50:50:1). The desired fraction was collected and 
30 concentrated under reduced pressure: the crystal precipitated was dissolved in 5 ml of ethyl acetate; 1 .01 ml of a 4 N 
hydrogen chloride solution in ethyl acetate acid was added, followed by concentration again. The residue was recrys- 
tallized from methanol, collected by filtration, washed with ethyl acetate and dried to yield 424 mg of the title compound. 
Melting point : 203-205 °C 



Elemental analysis (for C 3 2H4 0 N 5 O 3 Cl3 • H 2 0) : 

Calculated (%): j C. 57.62: H. 6.35; N, 10.50 
Found (%) : j C. 57.60; H. 6.37; N. 10.15 



40 Example 83A 

Production of ethyl 2-[3-chloro-6-[3-[4-(diphenylmethoxy)piperidino]propyla mino]imidazo[1 ,2-b]pyridazin-2-yl]- 
2-methylpropionate dihydrochloride 

45 [0303] 2.56 g of 4-(diphenylmethoxy)-1-piperidinepropanamine and 1 .19 g of ethyl 2-[3,6-dichloroimidazo[1,2-b]py- 
ridazin-2-yl]-2-methylpr opionate were stirred at 160 °C for 3 hours. After cooling, aqueous sodium bicarbonate was 
added, followed by extraction with ethyl acetate: the extract was washed with saturated saline, dried over magnesium 
sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography 
and eluted with ethyl acetate:methanol:triethylamine (50:5:1 ). The desired fraction was collected and dissolved in 5 ml 

50 of ethyl acetate: 0.80 ml of a 4 N hydrogen chloride solution in ethyl acetate was added, followed by concentration. 
The residue was powdered by the addition of ether and dried to yield 1 .33 g of the title compound. 
Amorphous 



Elemental analysis (for C 3 3H 42 N 5 0 3 Cl3 • 0.5H 2 O): 

Calculated (%): j C. 58.97: H, 6.45; N, 10.42 
Found (%) : j C. 58.98; H, 6.64: N, 10.42 
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Example 84A 

Production of ethyl 2-[3-chloro-6-[3-[4-(diphenylmethyl)-1-piperazinyl]prop ylamino]imidazo[1 .2-b]pyridazin-2-yl]- 
2-methylpropionat e trihydrochloride 

[0304] 1 .75 g of 4-(diphenylmethyl)-1 -piperazinepropanamine and 854 mg of ethyl 2-[3.6-dichloroimidazo[1 .2-b]py- 
ridazin-2-yl]-2-methylpr opionate were stirred at 160 °C for 4 hours. After cooling, aqueous sodium bicarbonate was 
added, followed by extraction with ethyl acetate; the extract was washed with saturated saline ; dried over magnesium 
sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography 
and eluted with ethyl acetate: met ha no I (30:1 ). The desired fraction was collected, concentrated under reduced pressure 
and dissolved in 5 ml of ethyl acetate: 1 .55 ml of a 4 N solution of hydrogen chloride in ethyl acetate was added, 
followed by concentration again. The crystal precipitated was washed by the addition of ethanol-ethyl acetate (1:3). 
collected by filtration and dried to yield 628 mg of the title compound. 
Melting point : 203-205 °C 



Elemental analysis (for C 32 H 42 N 6 0 2 CI 4 «» H 2 0) : 


Calculated (%): 
Found (%) : 


C : 54.71; H, 6.31; N : 11.96 
C ; 54.88: H, 6.07: N ; 11.97 



Example 85A 

Production of 2-[3-chloro-6-[3-[4-(diphenylmethyl)-1-piperazinyl]propylamino]imidazo[1 ,2-b]pyridazin-2-yl]-2 - 
methylpropionic acid 

[0305] 633 mg of ethyl 2-[3-chloro-6-[3-[4-(diphenylmethyl)-1 -piperazinyljprop ylamino]imidazo[1 .2-b]pyridazin- 
2-yl]-2-methylpropionat e trihydrochloride was dissolved in 6 ml of ethanol: 2.31 ml of a 2 N aqueous solution of sodium 
hydroxide was added, followed by thermal refluxing for 1 .5 hours. After cooling, the mixture was concentrated under 
reduced pressure. The residue was diluted with water and washed with ethyl acetate; the water layer was adjusted to 
pH 5 by the addition of 1 N hydrochloric acid. Methanol was added: the crystal precipitated was collected by filtration, 
washed with water-ethyl acetate and dried to yield 462 mg of the title compound. 
Melting point : 184-186 °C 



Elemental analysis (for C 30 H 35 N 60 2CI * H 2 0) : 


Calculated (%): 
Found (%) : 


C. 63.76: H. 6.60: N, 14.87 
C. 63.49; H. 6.52: N. 14.81 



Example 86A 

Production of 2-[6-[2-[4-(diphenylmethyl)-1-piperazinylj ethylaminoJimidazo[1.2-b]pyridazin-2-yl]-2-methylpropio nic 
acid 

Process A: Production of isopropyl 2-[6-[2-f4-diphenylmethyl)-1-piperazinyl]ethylamino]imi dazo[1 .2-b]pyridazin-2-yl]- 
2-methylpropionate 

[0306] 1 .24 g of isopropyl 2-[6-[2-(methanesulfonyloxy)ethylamino]imidazo[1 : 2-b]py ridazin-2-y!]-2-methylpropion- 
ate was dissolved in 15 ml of N,N-dimethylformamide: 977 mg of 1 -(diphenylmethyl)piperazine. 642 mg of potassium 
iodide and 535 mg of potassium carbonate were added, followed by stirring at room temperature for 1 hour and at 60 
°C for 1 .5 hours. Ice water and sodium chloride were added, followed by extraction with ethyl acetate; the extract was 
washed with saturated saline, dried over magnesium sulfate and concentrated under reduced pressure. The residue 
was subjected to silica gel column chromatography and eluted with ethyl acetate. The desired fraction was collected, 
concentrated under reduced pressure and dried to yield 570 mg of the title compound. 

1 H-NMR (CDCI 3 ) 6 ppm: 1.17 (3H, s) : 1.20 (3H, s), 1.62 (6H, s) : 2.36-2.60 (8H. m). 2.63 (2H. t. J=5.8 Hz). 3.37 (2H. 
dt, J=5.6. 5.8 Hz), 4.24 (1H. s) : 4,37 (1 H), 4.90-5.10 (IK m), 6.38 (1H. d. J=9.6 Hz). 7.13-7.44 (10H. m). 7.52 (1H s) 
7.55 (1H,d, J=9.4Hz). 
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Process B: 

[0307] 565 mg of isopropyl 2-[6-[2-[4-(diphenylmethyl)-1-piperazinyl]ethylamino]im idazo[1 .2-b]pyridazin-2-yl]- 
2-methylpropionate was dissolved in 4 ml of ethanol; 2. 09 ml of a 1 N aqueous solution of sodium hydroxide was 

5 added, followed by thermal refluxing for 1 9 hours. After cooling, the mixture was concentrated under reduced pressure. 
Tho residue was diluted with water and adjusted to pH 5 by the addition of 1 N hydrochloric acid. Ethyl acetate was 
added: the crystal precipitated was collected, washed with water and methanol and recrystallized from N.N-dimethyl- 
formamide-ethyl acetate (5:1), collected by filtration, washed with ethyl acetate and dried to yield 249 mg of the title 
compound. 

10 Melting point : 192-1 94 °C 



Elemental analysis ( for C^H^NgOg 0 3.0H 2 O): 


Calculated (%): 
Found (%) : 


C. 63.02: H. 7.30; N. 15.21 
C. 62.99; H. 6.72; N, 15.01 



Example 87A 

Production of 2-[3-chloro-6-[3-[4-(diphenylmethoxy) piperidino]propylamino]imidazo[1 ,2-b]pyridazin-2-yl]- 
20 2-methylpropionic acid 

[0308] 653 mg of ethyl 2-[3-chloro-6-[3-[4-(diphenylmethoxy)piperidino]propyla-mino]imidazo[1 .2-b]pyridazin-2-yl]- 
2-methylpropionate dihydrochloride was dissolved in 6 ml of ethanol; 1.97 ml of a 2 N aqueous solution of sodium 
hydroxide was added, followed by thermal refluxing for 2.5 hours. After cooling, the mixture was concentrated under 
25 reduced pressure. The residue was diluted with water and washed with ethyl acetate ; the water layer was adjusted to 
pH 4.5 by the addition of 1 N hydrochloric acid. Acetone was added; the crystal precipitated was collected by filtration, 
washed with water-acetone (5:1) and dried to yield 465 mg of the title compound. 
Melting point: 133-135 °C 



30 



Elemental analysis (for C 31 H 36 N 6 0 3 CI • H 2 0): 


Calculated (%): 
Found (%) : 


C. 64.18; H. 6.60; N, 12.07 
C. 64.16; H. 6.64; N : 12.33 



35 Example 88A 

Production of 2-[3-chloro-6-[3-[4-(diphenylmethyl)-1 -piperazinyljprop oxy]imidazo[1 .2-b]pyridazin-2-yl]- 
2-methylpropionic acid 

40 [0309] 458 mg of ethyl 2-[3-chioro-6-[3-[4-(diphenylmethyl)-1 -piperazinyljprop oxy]imidazo[1 ,2-b]pyridazin-2-yl]- 
2-methylpropionate trihydrochloride was dissolved in 4 ml of 2-propanol: 1 .34 ml of a 2 N aqueous solution of sodium 
hydroxide was added, followed by stirring at 80 °C for 1 .5 hours, after which 0.3 ml of a 2 N aqueous solution of sodium 
hydroxide was added, followed by thermal refluxing for 2 hours. After cooling, the mixture was concentrated under 
reduced pressure. 

4 5 The residue was diluted with water and washed with ethyl acetate: the water layer was adjusted to pH 4 by the addition 
of 1 N hydrochloric acid, followed by extraction with ethyl acetate; the extract was dried over sodium sulfate and con- 
centrated under reduced pressure and crystallized by the addition of ethyl acetate-ethyl ether-hexane (2:5:1), collected 
by filtration, washed with ethyl ether and dried to yield 125 mg of the title compound. 
Melting point : 118-121 °C 

50 



Elemental analysis (for CsqH^NsC^CI • 1 .5H 2 0): 


Calculated (%): 
Found (%) : 


C. 62.65; H, 6.48: N, 12.18 
C. 62.95; H. 6.47; N. 11.76 
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20 



Example 89A 



w 



f° % d r Si ° n ° f S ° diUm h - 1 .30 fl 

sure fori hour. Whil/L faction S^^^^^ 

[1,2-b]pyndazin- 2 - y .)-2- me t hylpropionate wa addS 7 owed h ^ iS ° Pr ° Py ' 2 -< 6 - chloro - 7 -e.hy.imida 2 o 

reaction mixture, ice water wasadded. ^^^^32'? 2 f ° f 15 h ° Urs To ,ne 

dried over magnesium sulf«e and concentrated uSerre^n^ e,hy ' aCe,ate; ,he extract was washed with saline, 
chromatography and eluted with h«an^ a^^^^^ Waub ^ to * fc «9rtco^ 
isopropy, 2-[6-[3-[4-(di P henylme^^^ TT ^ WaS C °" eCted t0 yield 582 m 9 of 

as an oily substance. This oi.y «*JSJJ2SKVT5 5* f °i ^^^-^^^^ylpropionate 
hydroxide was added and reaction mixture was held 1 , ^ n °' ; of a 1 N aqueous solution of sodium 
concentrated under reduced pre^ZlZZT b T"TaZT W SllT ? ^ ^ ^ ™ ture "» 

washed with saturated saline, dried over magnesiun suSe and ^ ^'f^^ofuran (1:1); the extract was 
was crystallized by the addition of a sma.7amoun"of water and J2 TT ' UndW redUCed presSure The resi °^ 
ether and dried to yield 0.413 g of the title compound % ' C °" eCtod by fi ' trati ° n - washed with ethyl 

Melting point: 122 °C 



Elemental analysis (for C^MO, . 1.5H 2 0): 



. ' ~32' '38"'4 W 4 '.on 2 u;: 

Calculated (%): j C , 67.47: H. 7.25 N 9 83 
Found (%): jC. 67.61: H. 7.13: Nl. 9.68 



Example 90A 



t~nS 

raphy and eluted with ethy, aceta.e: m e.hano , iet^am e (1 85 ■ i 2 r^d J hT' * ^ C °' Umn Chr ° ma, °9- 
g of isopropyl 2-[6 W 4-(di P hen y imethoxy,piperi hS^SS^^TT^^ C °" eC,ed '° yie ' d 0 737 
propionate as an oily substance. This oily mESmSSKSK^ TT 2 - b )Py rida ™-2-yl]-2-me.hyl- 
of sodium hydroxide was added, followed by thecal re uxfn l r 7 h 1 ° l; 3 1 5 ml of a 1 N aqueous solution 
under reduced pressure; under ice cooling" Si^^Vl^^,^ ^ miXtUr6 ^ conce « 
washed with ethyl acetate. To the water layer 1 89 ml of 1 N hlJ * " C aC ' d W3S added; tne residue wa * 

chloride, followed by extraction with ethyl ^Z^^ff?^?? T «»« '° SatUrale ™ -dium 
dried over magnesium sulfate and concentrated under id3^ ' ? of ^ WaS W3Shed Wilh saturated sali "*- 
to the residue, followed by conc^^^^^^^ ^ ' N hydr ° Ch '° riC add was added 
addition of ethyl ether, collected by filtration washed Jh ethvTl 'hT^ ^ r6SidUe WaS by the 

Melting point : 202 »C (decomposed) : V 3 dned t0 yie,d 0 445 9 of the title compound. 



Elemental analysis (for C 32 H 41 N s 0 3 CI 2 • 0.5H 2 O) : 



Calculated (%): ! c. 61.63: H. 6.79 N 11 23 
Found (%): jC. 61.66; H. 6.83: N, 11.11 



Example 91A 
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propionate difumarate was suspended in 20 ml of ethyl acetate and washed with aqueous sodium bicarbonate: the 
ethyl acetate layer was dried over magnesium sulfate and concentrated under reduced pressure. 
[0313] The residue was dissolved in 8 ml of ethanol; 4.3 ml of a 1 N aqueous solution of sodium hydroxide was 
added, followed by stirring at room temperature for 40 hours. The mixture was concentrated under reduced pressure; 
while the residue was cooled with ice, 4.3 ml of 1 N hydrochloric acid and saline were added, followed by extraction 
with ethyl acetate-tetrahydrofuran (1:1): the extract was washed with saturated saline., dried over magnesium sulfate 
and concentrated under reduced pressure. The residue was dissolved in 5 ml of N,N<limethylformamide: 0.374 ml of 
chloromethyl pivalate and 0.357 g of potassium carbonate were added, followed by stirring at room temperature for 
20 hours. Ice water was added, followed by extraction with ethyl acetate; the extract was washed with saline, dried 
over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography and eluted with ethyl acetate:methanol:triethylamine (185:15:2). The desired fraction was collected, 
dissolved in 10 ml of ethyl acetate; a solution of 227 mg of fumaric acid in 5 ml of methanol was added, followed by 
concentration. The residue was recrystallized from ethyl acetate to yield 0.772 g of the title compound. 
Melting point: 164-1 67 °C 



Elemental analysis (for C 45 H 55 N 5 0 13 ): 


Calculated (%): 
Found (%) : 


C, 61.84: K6.34; N, 8.01 
C, 61.83: H,6.30; N,8.10 



Example 92A 

Production of ethyl 2-[6-[4-[4-(diphenylmethoxy)piperidino] butyl]imidazo[1 ,2-b]pyridazin-2-yl]-2-methylpropionate 
dihydrochloride 

Process A: Production of ethyl 2-[6-(4-chlorobutyl)imidazo[1 .2-b]pyridazin-2-yl]-2-met hylpropionate 

[0314] 5.0 g of 1 -chloro-4-iodobutane was dissolved in 50-5 ml of toluene-N,N-dimethylacetamide: 2.24 g of copper- 
activated zinc was added, followed by stirring at 80 °C in a nitrogen atmosphere for 3.5 hours. After cooling. 3.06 g of 
ethyl 2-(6-chloroimidazo[1 ; 2-b]pyridazin-2-yl)-2-methylpropio nate and 1 60 mg of dichlorobis (triphenylphosphine)pal- 
ladium (II) were added, followed by stirring at 80 °C for 4 hours. After cooling, water and ethyl acetate were added; 
the insoluble substances were filtered off through Celite; after the water layer was separated, the organic layer was 
washed with saturated saline, dried over magnesium sulfate and concentrated under reduced pressure. The residue 
was subjected to silica gel column chromatography and eluted with hexane:ethyl acetate (1 :1 ). 
The desired fraction was collected, concentrated under reduced pressure and dried to yield 1 .74 g of the title compou nd. 
1 H-NMR (CDCI 3 ) 5 ppm: 1.23 (3H. t, J=6.8 Hz), 1.68 (6H. s), 1.80-2.00 (4H : m), 2.84 (2H. t. J-7.2 Hz). 3.59 (2H. t. 
J=6.0 Hz), 4.17 (2H, q, J=7.1 Hz), 6.89 (1H. d, J=9.5 Hz). 7.80 (1H. s) : 7.82 (1H, d, J=9.2 Hz). 

Process B: 

[0315] 828 mg of ethyl 2-[6-(4-chiorobutyl)imidazo[1 ,2-b]pyridazin-2-yl]-2-met hylpropionate was dissolved in 1 0 ml 
of acetonitrile; 752 mg of 4-(diphenylmethoxy)piperidine : 552 mg of potassium iodide and 460 mg of potassium car- 
bonate were added, followed by stirring at 60 °C for 4 hours, after which the mixture was thermally refluxed for 18 
hours. After cooling, ice water was added, followed by extraction with ethyl acetate; the extract was washed with 
saturated saline, dried over magnesium sulfate and concentrated under reduced pressure. 

The residue was subjected to silica gel column chromatography and eluted with ethyl acetate:methanol:triethylamine 
( 1 00:5:2). The desired fraction was collected, concentrated under reduced pressure, dissolved in 5 ml of ethyl acetate: 
1 .01 ml of a 4 N solution of hydrogen chloride in ethyl acetate was added, followed by concentration under reduced 
pressure. The residue was powdered from ethyl ether, collected by filtration and dried to yield 1 .1 8 g of the title com- 
pound. 
Amorphous 



Elemental analysis (for C^H^N^CIg 0 H 2 0): 

Calculated (%): j C, 63.25: H. 7.18; N, 8.68 
Found (%) : j C, 63.10: H : 7.43; N, 8.64 
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Example 93A 



> 



Producti0 "*~ d ^^^ 

~"h^ 

followed by thermal refluxing for 3 hoTs Atte coo no thi mix, 1 « ^ Was adde * 

The residue was diluted with "water and adjs.edio^ 

to cause crystallization- the ^ ^ZHZZTZT °t 7 ™ add ' t,0n ° f 1 N Mrochloric acid. Acetone was added 
title compound. Preci P ,tated was washed with water-acetone (2: 1) and dried to yield 345 mg of the 

Melting point : 177-179 °C 



Elemental analysis (for C 32 H 37 N 4 0 3 Na > 1.75H 9 0) 


Calculated (%): 
Found (%) : 


C r 66.25: H : 7.04; N r 9.66 
C, 66.13; K 6.93: M 9.81 



Example 94A 



Production of eth yl2 - [6W -(d ip hen y ,rnethy,)-l- P i^ 

SSLJSX^ h ^°-e was dissolved in 10 ml 

tassium carbonate were added S^ < S2I^ P .?S?;' ' .7 " P °' aSSiUm ^ a " d 520 ^ of P" 
mixture was washed with saturated saLe drieZef ml if 7f ^ C ° 0li ^ 6thy ' acetate was adde * «"* 
The residue was subjected to M» qe colum ^hrlT h " concentrated ^ reduced pressure. 

The desired fraction was coft^co^SST JSE^ ^ ^ ,rie,h V lami - (50:1). 

1 ).. collected by filtration, *b^J^^^£Z£ 2T" ? ^ S,a " iZed ,r0m Sthyl ethe ^exane (1 ' 
Melting point : 1 05-1 06 °C y d 554 mg ° f ,he title cor "pound. 



Elemental analysis (for C 33 H 41 N 5 0 2 • 0.5H 9 O): 


Calculated (%): 
Found (%) : 


C : 72.23; K7.71; N. 12.76 
C, 72.48; H. 7.73; N. 12.95 



Example 95A 



Swas^ 

thermal refluxing for 1 hou After coo i g the mXT^ S °' Uti0n ° f SOdiUm hydr ° X,de WaS adde * « by 
diluted with water and aZsted to dH 5 1 th^HHr Wa * Concen,rated ^ educed pressure. The residue was 

conization; the c^s aTpt ip ° a "ed wa washed wl \ "* ^ acetato Was added *» «~ 

compound. P P WaS W3Shed Wl,h wa,e( - a <*tone (2:1 ) and dried to yield 386 mg of the title 

Melting point : 108-110 °C 



Elemental analysis (for C 31 H 37 N 5 0 2 • H 2 0): 



Calculated (%): j C. 70.30; H. 7.42: N 13 22 
Found (%) - | C. 70.22; H. 7.73: N, 13.32 



Example 96A 



(03.9, '«S°M.<«ph,.n >ta ^^ 
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pyridazin-2-yl)cyclopentanecar boxylate were stirred at 165 °C for 5.5 hours. After cooling, aqueous sodium bicarbo- 
nate was added, followed by extraction with ethyl acetate; the extract was washed with saturated saline, dried over 
magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chro- 
matography and eluted with ethyl acetate:methanol:triethylamine (100:5:2). The desired fraction was collected ; con- 
centrated under reduced pressure and dissolved in 5 ml of ethyl acetate; 0.84 ml of a 4 N solution of hydrogen chloride 
in ethyl acetate was added, followed by concentration. The residue was powdered by the addition of ethyl ether: the 
resulting powder was collected by filtration, washed with ethyl ether and dried to yield 999 mg of the title compound. 
Amorphous 



Elemental analysis (for C 36 H 47 N 5 0 3 CI 2 ° 0.5H 2 O ° 0.5Et 2 O) : 


Calculated (%) : 
Found (%) : 


C, 63.85: H. 7.47; N : 9.80 
C : 63.83; H 5 7.54; N, 9.83 



15 Example 97A 

Production of 1-[6-[3-[4-(diphenylmethoxy)piperidino] propylaminolimidazofl ,2-b]pyridazin-2-yl)cyclopentaneca 
rboxylic acid 

20 [0320] 598 mg of isopropyl 1-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1,2-b]pyridazin-2-yl]cy- 
clopentanecarboxylate dihydrochloride was dissolved in 3 ml of ethanol: 2.24 ml of a 2 N aqueous solution of sodium 
hydroxide was added, followed by thermal refluxing for 7 hours. After cooling, the mixture was concentrated under 
reduced pressure. The residue was diluted with water washed with ethyl acetate and adjusted to pH 4.5 by the addition 
of 1 N hydrochloric acid. The mixture was saturated with sodium chloride and extracted with ethyl acetate-tetrahydro- 

25 furan (1 :2); the extract was dried over magnesium sulfate and concentrated under reduced pressure, powdered by the 
addition of ethyl acetate-ethyl ether (1 : 1 ) : washed with ethyl ether and dried to yield 349 mg of the title compound. 
Amorphous 



Elemental analysis (for C 3 3H 39 N 5 03 • 3.0H 2 O): 


Calculated (%): 
Found (%) : 


C : 65.22: H, 7.46; N, 11.52 
C. 65.19: H, 7.17: N, 11.29 



Example 98A 

35 

Production of 1-[6-[3-[4-(diphenylmethoxy)piperidino] propoxy]imidazo[1 : 2-b]pyridazin-2-yl]cyclopropanecarbox ylic 
acid 

Process A: Production of isopropyl 1-[6-[3-f4-(diphenylmethoxy)piperidino]propoxy]imidazo[ 

40 

1 : 2-b]pyridazin-2-yl]cyclopropanecarboxylate 

[0321] 1.14 g of 4-(diphenylmethoxy)-1-piperidinepropanol was dissolved in 15 ml of N,N-dimethylacetamide; 140 
mg of a 60% dispersion of sodium hydride in mineral oil was added, followed by stirring at room temperature under 

45 reduced pressure for 30 minutes. To the reaction mixture, 980 mg of isopropyl 1 -(6-chioroimidazo[1 ,2-b]pyridazin-2-yl) 
cyclopropanecar boxylate was added under ice cooling conditions., followed by stirring at constant temperature for 4 
hours. Ice water was added, followed by saturation with sodium chloride and subsequent extraction with ethyl acetate- 
tetrahydrofuran (1:1); the extract was dried over magnesium sulfate and concentrated under reduced pressure. The 
residue was subjected to silica gel column chromatography and eluted with ethyl acetate. The desired fraction was 

50 collected and concentrated under reduced pressure to yield 496 mg of the title compound. 

1 H-NMR (CDCI 3 ) 5 ppm: 1 .25 (3H, s), 1 .28 (3H. s). 1 .40-2.25 (12K m), 2.43-2.55 (2H, m) : 2.70-2.88 (2H. s). 3.36-3.55 
(1H. m) : 4.33 (2H, t. J=6.3 Hz), 4.98-5.18 (1H. m), 5.52 (1H. s). 6.58 (1H. d. J=9.8 Hz). 7.15-7.40 (10H. m). 7 64 (1H 
d, J=9.4Hz),8.03(1H : s). 

5 5 Process B: 

[0322] 490 mg of isopropyl 1-[6-[3-[4-(diphenylmethoxy)piperidino]propoxy]imidazof 1 ,2-b]pyridazin-2-yl)cyclopro- 
panecarboxylate was dissolved in 2 ml of ethanol; 0.86 ml of a 2 N aqueous solution of sodium hydroxide was added, 
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followed by thermal refluxing for 2 hours. After cooling, the mixture was concentrated under reduced pressure The 
residue was diluted with water and adjusted to pH 5 by the addition of 1 N hydrochloric acid. The mixture was extracted 
with ethyl acetate-tetrahydrofuran (1 :3); the extract was washed with saline, dried over magnesium sulfate and con- 
centrated under reduced pressure, powdered by the addition of ethyl ether washed with ethyl ether and dried to yield 
382 mg of the title compound. 
Amorphous 



Elemental analysis (for C 31 H 34N 4 0 4 • 2.0H 2 O): 



Calculated (%): j C ; 66.17; K6.81; N ; 9.96 
Found (%) : j C. 66.27; H. 7.00: N. 9.75 



Example 99A 



Production of isopropyl 1-t6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 .2-b]pyridazin-2-vll 
cyclopropanecarboxylate dihydrochloride 

[0323] 2.72 g of 4-(diphenylmethoxy)-1-pjperidinepropanamine and 1.27 g of isopropyl 1-(6-chloroimidazof1 2-bl 
pyridaz.n-2-yl]cyclopropanecar boxylate were stirred at 165 °C for 4.5 hours. After cooling, aqueous sodium bicarbo- 
nate was added, followed by extraction with ethyl acetate; the extract was washed with saturated saline dried over 
magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chro- 
matography and eluted with ethyl acetate:methanol:triethylamine (50:5:1 ). The desired fraction was collected concen- 
trated under reduced pressure and dissolved in 5 ml of ethyl acetate; 0.72 ml of a 4 N solution of hydrogen chloride in 
ethyl acetate was added, followed by concentration again. The residue was crystallized by the addition of ethyl acetate- 
acetone (2:1), collected by filtration, washed with ethyl acetate and dried to yield 714 mg of the title compound 
Melting point: 206-208 °C K 



Elemental analysis (for C^H^U^C^ • 0.5H 2 O) : 



Calculated (%): 
Found (%) : 



C : 62.86; 
C : 63.10: 



H ; 6.83: 
H. 6.88: 



N : 10.78 
N r 10.83 



Example 100A 



Production of 1-[6-[3-[4-(diphenylmethoxy)piperidinoJ 
propylamino]imidazo[1 ,2-b]pyridazin-2-yl] cyclopropanecarboxylic acid 

[0324] 554 mg of isopropyl 1 •[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 .2-b]pyridazin-2-yllcyclo- 
propanecarboxylate dihydrochloride was dissolved in 3 ml of ethanol: 1.73 ml of a 2 N aqueous solution of sodium 
hydroxide was added, followed by thermal refluxing for 1 .5 hours. After cooling, the mixture was concentrated under 
reduced pressure. The residue was diluted with water washed with ethyl acetate and adjusted to pH 5.5 by the addition 

]JlT r0Ch l 0nC add - The miXtUre was cr Vstallized by the addition of acetone, washed with acetone and dried to 
yield 321 mg of the title compound. 

Melting point : 115-117°C 



Elemental analysis (for C 31 H 35 N 5 03 * H 2°) ; 



Calculated (%): j C ; 68.49: H : 6.86: N, 12.88 
Found (%) : j C. 68.24; H. 6.89; N, 12.93 
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Example 101 A 

Production of ethyl 2-[6-[3-[4-(diphenylmethoxy)piperidino] propyl]imidazo[1 ,2-b]pyridazin-2-yl]-2-methylpropionate 
dihydrochloride 

Process A: Production of ethyl 2-t6-[3-(tetrahydropyranyl-2-oxy)propylJimidazo[1 : 2-b]p yridazin-2-yl]- 
2-methylpropionate 

[0325] 1 0.6 g of 2-(3-iodopropoxy)tetrahydropyrane was dissolved in 1 06-1 0.6 ml of toluene-N,N-dimethylacetamide; 
3.87 g of copper-activated zinc was added, followed by stirring at 80 °C in a nitrogen atmosphere for 3 hours. After 
cooling, 5.28 g of ethyl 2-(6-chloroimidazo[1 ; 2-b]pyridazin-2-yl]-2-methylpropio nate and 277 mg of dichlorobis(triphe- 
nylphosphine)palladium (II) were added ; followed by stirring at 80 °C for 14 hours. After cooling, ice water and ethyl 
acetate were added; the insoluble substances were filtered off through Celite: after the filtrate was extracted with ethyl 
acetate, the extract was washed with saturated saline, dried over magnesium sulfate and concentrated under reduced 
pressure. The residue was subjected to silica gel column chromatography and eluted with hexane:ethyl acetate (1:1). 
The desired fraction was collected, concentrated under reduced pressure and dried to yield 2.64 g of the title compound. 
1 H-NMR (CDCI 3 ) 5 ppm: 1 .23 (3H, t, J=7.0 Hz), 1 .68 (6H. s) ; 1 .40-1 .95 (6H. m). 1 .98-2.15 (2H. m). 2.87-2.96 (2H. m) 
3.40-3.56 (2H. m), 3.75-3.94 (2H, m), 4.1 7 (2K q. J-7.1 Hz), 4.54-4.62 (1 H. broad t). 6.91 (1 H. d. J=9.2 Hz). 7 79 (1 H 
s). 7.80 (1H ; d, J=9.0Hz). 

Process B: Production of ethyl 2-[6-(3-hydroxypropyl)imidazo[1 ,2-b]pyridazin-2-yl]-2-m ethylpropionate 

[0326] 3.67 g of ethyl 2-[6-[3-(tetrahydropyranyl-2-oxy)propyl]imidazo[1 : 2-b]p yridazin-2-yl]-2-methylpropionate was 
dissolved in 38 ml of ethanol; 2.40 g of p-toluenesulfonic acid monohydrate was added, followed by stirring at room 
temperature for 24 hours. After the ethanol was distilled off under reduced pressure. The residue was diluted with water 
and extracted with ethyl acetate and tetrahydrofuran. The extract was washed with saturated saline, dried over mag- 
nesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatog- 
raphy and eluted with ethyl acetate. The desired fraction was collected, concentrated under reduced pressure and 
dried to yield 2.05 g of the title compound. 

1 H-NMR (CDCI3) 5 ppm: 1.23 (3H. t, J=7.2 Hz). 1.68 (6H. s), 1.95-2.10 (2H, m) , 2.94 (2H. t. J=75 Hz) . 3.74 (2H. q. 

J=7.1 Hz),4.17(2H,q, J=7.1 Hz), 6.91 (1 H, d, J=9.0 Hz). 7.80 (1 H. s), 7.82 (1 H. cL J=9.2 Hz). 

[0327] Process C: Production of ethyl 2 -[6-[3-(methanesulfonyloxy)propyl]imidazo[1 ,2-b]pyrida zin-2-yl]-2-methyl- 

propionate 

[0328] 2.04 g of ethyl 2-[6-(3-hydroxypropyl)imidazo[1 ; 2-b]pyridazin-2-yl]-2-m ethylpropionate was suspended in 40 
ml of tetrahydrofuran; under ice cooling conditions, 2.41 ml of N-ethyldiisopropylamine and 0.83 ml of methanesulfonyl 
chloride were added, followed by stirring at room temperature for 15 minutes. Ice water was added, followed by ex- 
traction with ethyl acetate: the extract was washed with saturated saline, dried over magnesium sulfate and concen- 
trated under reduced pressure and dried to yield 2.78 g of the title compound. 

1 H-NMR (CDCI3) 6 ppm: 1.23 (3H, t, 3=7.1Hz), 1.68 (6H. s) : 2.15-2.35 (2H, m), 2.97 (2H. t. J=7.5 Hz). 3.03 (3H. s). 
4.17 (2H ; q, J=7.4 Hz), 4.34 (2H. t, J=6.2 Hz), 6.89 (1H, d, J=9.2 Hz), 7.80 (1H : s), 784 (1H, d, J=10 Hz). 

Process D: 

[0329] 1 .32 g of ethyl 2-[6-[3-(methanesulfonyloxy)propyl] imidazop .2-b]pyridazin-2-yl]-2-methylpropionate was dis- 
solved in 15 ml of N,N-dimethylformamide; 1 .15 g of 4-(diphenylmethoxy)piperidine, 712 mg of potassium iodide and 
593 mg of potassium carbonate were added, followed by stirring at 60 °C for 2 hours. After cooling, ice water was 
added, followed by extraction with ethyl acetate : the extract was washed with saturated saline, dried over magnesium 
sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography 
and eluted with ethyl acetate:methanol:triethylamine (50:5:1); the desired fraction was collected, concentrated under 
reduced pressure, dissolved in 5 ml of ethyl acetate: 1 .6 ml of a 4 N solution of hydrogen chloride in ethyl acetate was 
added, followed by concentration under reduced pressure. The concentrate was powdered from ethyl ether, collected 
by filtration and dried to yield 1 .55 g of the title compound. Amorphous 



Elemental analysis (for C 3 3H 42 N 4 0 3 CI 2 ° 0.5H 2 O): 

Calculated (%): j C, 63.66: H, 6.96; N. 9.00 
Found (%): !C : 63.61: H, 6.94: N, 9.07 



85 



EP 1 123 936 A1 



Example 102A 



SSK^ i 95 205 «C aC6,0na 3Cet0ne ,0 476 ^ °< «» «* ^PoZ 



Elemental analysis (for C 31 H 36 N 4 0 3 • 0.3H ? O): 


Calculated (%): 
Found (%) : 


C. 71.87; H. 7.12: N : 10.81 
C : 71.95; H. 6.94: N, 10.73 



Example 103A 
Melting point : 183-185 °C 



Elemental analysis (for C 32 H 42 N 5 0 2 CI 3 • H 2 0): 


Calculated (%): 
Found (%) 


C r 58.85: H. 6.79; N : 10.72 
:C : 58.82: H. 6.52; N f 10.67 



Example 104A 



Elemental analysis (for C 30 H 35 N 5 O g » 0.5H g O): 
Calculated (%) j c, 71.12; H, 7.16: N. 13.82 
Foun d (%) | C t 70.79; H, 6.86: N : 13.87 
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Example 105A 

Production of ethyl 2-[6-[3-[4-(diphenylmethoxy)piperidino] propylamino]-3-methylimidazo[1 ,2-b]pyridazin-2-yl]-2-me 
thylpropionate dihydrochloride 

5 

[0333] 2.38 g of 4-(diphenylmethoxy)-1 -piperidinepropanamine and 1.03 g of ethyl 2-(6-chloro-3-methylimidazo 
[1 ; 2-b]pyridazin-2-yl)-2-met hylpropionate were stirred at 160 °C for 7.5 hours. After cooling ; aqueous sodium bicar- 
bonate was added, followed by extraction with ethyl acetate; the extract was washed with saturated saline., dried over 
magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chro- 
10 matography and eluted with ethyl acetate:methanol:triethylamine (50:5:1). The desired fraction was collected, concen- 
trated under reduced pressure and dissolved in 5 ml of ethyl acetate; 0.96 ml of a 4 N solution of hydrogen chloride in 
ethyl acetate was added ; followed by concentration again. The residue was powdered by the addition of ethyl ether, 
collected by filtration and dried to yield 666 mg of the title compound. 
Amorphous 

15 



Elemental analysis (for C 34 H 45 N 5 0 3 CI 2 ° 1 5H 2 0): 


Calculated (%): 
Found (%) : 


C. 60.98: H, 7.22; N. 10.46 
C. 60.70: H. 6.95: N, 10.34 



20 

Example 106A 

Production of ethyl [6-[3-[4-(diphenylmethoxy)piperidino] propylamino]-2-methylimidazo[1 ,2-b]pyridazin-3-yl]carbo 
xylate 

25 

[0334] 1 .98 g of 4-(diphenylmethoxy)-1 -piperidinepropanamine and 1 .46 g of ethyl (6-chloro-2-methylimidazo[1 .2-b] 
pyridazin-3-ylJcarboxyl ate were dissolved in 15 ml of 1 -methyl-2-pyrroIidone: 1 .05 ml of N-ethyldiisopropylamine was 
added, followed by stirring at 1 20 °C for 40 hours. After cooling, aqueous sodium bicarbonate was added, followed by 
extraction with ethyl acetate: the extract was washed with saturated saline, dried over magnesium sulfate and concen- 
30 trated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted with ethyl 
acetate:methanol:triethylamine (50:5:1). The desired fraction was collected and concentrated: ethyl ether-hexane (1: 
2) was added to the residue; the crystal precipitated was collected by filtration, washed with hexane and dried to yield 
412 mg of the title compound. 
Melting point : 117-119 °C 

35 



Elemental analysis ( for C 31 H3 7 N 5 0 3 ) : 


Calculated (%): 
Found (%) : 


C. 70.56; H. 7.07; N ; 13.27 
C. 70.16: H. 6.93: N, 13.01 



Example 107A 

Production of [6-[3-[4-(diphenylmethoxy)piperidino] propylamino]-2-methylimidazo[1 : 2-b]pyridazin-3-yl]carbo xylic 
acid 

45 

[0335] 770 mg of ethyl [6-[3-[4-(diphenylmethoxy)piperidino]propylamino]-2-met hylimidazo[1 ,2-b]pyridazin-3-yl]car- 
boxylate was dissolved in 5 ml of ethanol; 3.2 ml of a 1 IM aqueous solution of sodium hydroxide was added, followed 
by stirring at room temperature for 3.5 hours. After cooling, the mixture was concentrated under reduced pressure. 
The residue was diluted with water, washed with ethyl acetate and adjusted to pH 4.5 by the addition of 1 N hydrochloric 
50 acid. The crystal precipitated was collected by filtration, washed with water and ethyl acetate and dried to yield 265 
mg of the title compound. 
Melting point : 101-103 °C 



Elemental analysis (for C 2 9H 33 N 5 0 3 • 0.5H 2 O): 


Calculated (%): 
Found (%) : 


C. 68.48; H. 6.74: N, 13.77 
C. 68.63; H. 6.77; N, 13.91 
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Example 108A 



added followed bv extraction with » T 1 Aft6r C0 °" ng - aqueous sodium bicarbonate was 



Elemental analysis ( for C 33 H 42 N 6 0 2 ): 



Calculated (%): j C. 71.45; 
Found (%) : I c. 71.40: 



H. 7.63: 
H. 7.70: 



N. 15.15 
N ; 14.94 



Example 109A 



followed by ihermal reflux^c ZTb hn,.« It . J aqU9 ° US S0 ' U,i0n ° f SOdium hydroxide was added - 



Elemental analysis (for C 31 H 38 N 6 0 2 • 2.7H 2 0 • 0.8Et,O) : 


Calculated (%); 
Found (%) : 


C : 64.93; H. 7.87; N r 13.28 
C : 64.99; H : 7.72; M. 12.85 



Example 11 OA 



======== 



Elemental analysis (for C 35 H 47 N 5 0 3 CI P • Et 2 0): 



Calculated (%): j C ; 64.10; H. 7.86; N : 9.58 
Found (%) : C r 63.78; H r 7.57; N, 9.96 
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Example 111 A 

Production of N-[3-chloro-6-[3-[4-(diphenylrnethoxy)pipendino]propyla mino]imidazo[1 ,2-b]pyridazine-2-carbonyl] 
glycine ethyl ester 

[0339] 0.649 g of 4-(diphenylmethoxy)-1 -piperidinepropanamine and 0.53 g of N-(3,6-dichloroimidazo[1,2-b]pyri- 
dazine-2-carbonyl)glyc ine ethyl ester were dissolved In 7 ml of 1-methyl-2-pyrrolidone: 0.345 ml of N-ethyldiisopro- 
pylamine was added, followed by stirring in an oil bath (90-100 °C) for 24 hours. After cooling, ice water was added, 
followed by extraction with ethyl acetate: the extract was washed with saline, dried over magnesium sulfate and con- 
centrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted with 
ethyl acetate:methanol:triethylamine (185:15:2). The desired fraction was collected and recrystallized from ethyl ace- 
tate to yield 0.711 g of the title compound. 
Melting point : 178-180 °C 



Elemental analysis (for C3 2 H3 7 N 6 0 4 CI): 


Calculated (%): 
Found (%) : 


C. 63.51; H. 6.16; N, 13.89 
C, 63.56; H. 6.21; N. 13.78 



20 Example 11 2A 

Production of N-[6-[3-[4-{diphenylmethoxy)piperidino] propylamino]imidazo[1 .2-b]pyridazine-2-carbonyl]-p -alanine 
ethyl ester 

25 [0340] 0.649 g of 4-(diphenylmethoxy)-1 -piperidinepropanamine and 0.594 g of N-(6-chloroimidazo[1 ,2-b]pyri- 
dazine-2-carbonyl)-(3 -alanine ethyl ester were dissolved in 7 ml of 1-methyl-2-pyrrolidone: 0.345 ml of N-ethyldiiso- 
propylamine was added, followed by stirring in an oil bath (90-1 00 °C) for 24 hours. After cooling, ice water was added, 
followed by extraction with ethyl acetate: the extract was washed with saline, dried over magnesium sulfate and con- 
centrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted with 

30 ethyl acetate:methanol:triethyJamine (370:30:4). The desired fraction was collected and recrystallized from ethyl ether 
to yield 0.347 g of the title compound. 
Melting point : 83-86 °C 



Elemental analysis (for C 33 H 40 N 6 O 4 ): 


Calculated (%): 
Found (%) : 


C. 67.79; H. 6.90: N. 14.37 
C. 68.05; H. 6.87; N, 14.38 



Example 113A 

40 

Production of sodium 2-[6-[3-[4-(diphenylmethoxy) piperidino]propylamino]imidazo[1 ,2-b]pyridazin-2-yl]- 
2-methylpropionate 

[0341] To a solution of 2-[6-[3-[4-(diphenylmethoxy) piperidino]propylamino]imidazo[1 ,2-b]pyridazin-2-yl]-2-methyl- 
45 propionic acid (528 mg) in methanol (2 ml), a 2 N aqueous solution of sodium hydroxide (0.47 ml) was added, followed 
by stirring at room temperature for 5 minutes. This solution was diluted with 2-propanol and concentrated under reduced 
pressure. The residue was dissolved in 2-propanol and again concentrated under reduced pressure. To this residue. 
2-propanol and ethyl ether were added: the resulting powder was collected by filtration to yield the title compound (474 
mg). 

50 Amorphous 



Elemental analysis (for C 31 H 36 N 5 0 3 Na • 0.5H 2 O) : 


Calculated (%): 
Found (%) : 


C. 66.65: H, 6.68: N, 12.54 
C. 66.45: H. 6.54; N. 12.53 
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Example 114A 



Production of 6-[5-[4.(diphenylmethoxy)piperidino] pentylamino][1 .2.4]triazolo[1 .5-b]pyridazine 

XweTs^ ^ 0 ' 309 9 ° f S-chloron.^triazo.op.S-bfeyri. 

e^Z^T^^lZ ? f ' Aft6r C0 ° ,in9 ' aqUe ° US SOdium Carbonate was added, followed by 
SSS^u^XTSST 1 ^ W3Shed With SaNne - dHed ° Ver SOdium sul,ate and concentrated un<Z 

ano n TeZTZe Is sTZT • "ST? t0 Si "' Ca ^ ""^ chromat °9raphy and eluted with ethyl acetate.met 
g of the Z cZZnc t Y S ' red fraCt '° n ^ C0 " eC,ed reCrySta,,i2ed from eth V dried to yield 0.629 

Melting point : 96-98 °C 



Elemental analysis (for C 28 H 34 N 6 Q • H 2 0): 



Calculated (%): | C. 70.12; H. 7.36; N. 17.52 
Found (%) : I C. 70.29; H. 7.19; N. 17.62 



Example 11 5A 



Production of 1- [ 4-(diphenyl m ethoxy)pipehdino]-3. [ ([1.2.4J t h a2 o.o [ 15-b]pyrid a zin.6.yl)amino]-2- P ropano. 
pySine 0 ^ 

eLctio w7 rJS^i^lS^^v^ C t ? aqU60US S ° diUm biCarb ° nate W3S added ^ fo "™ ed b 
Melting point : 82-87 °C 



Elemental analysis (for C 26 H 30 N 6 O 2 • H 2 0): 



Calculated (%): 
Found (%) : 



C. 65.53; 
C. 65.36: 



H. 6.77; N : 17.63 
H. 6.50: N. 17.25 



Example 116A 



c P aTbt C yiate° f tert " bUty ' [6 - [3 - t4 -< di P hen y |meth -y) Piperidinojpropylaminoll .2.4 )t riazolo[1 .5-b]pyridazin-2-yl] 

f^Zvrid^ and 442 m 9 of (6-ch.oro[1.2 4]triazolo 

li .b Djpyndazin-2-yl)carooxyla te were dissolved in 5 ml of pyridine followed bv stirrino at fin T , ftr1 ^ h « a« 

Melting point: 133-135 °C 



Elemental analysis (for C 31 H3 8 N 6 0 3 ): 


Calculated (%): 
Found (%) : 


C. 68.61; H. 7.06: N ? 15.49 
C. 68.18; H. 6.81; N ; 15.46 



Example 11 7 A 

Production of [6-[3-[4-(diphenylmethoxy)piperidino] prop yl amino][1 ,2.4]triazo.o[1 .5-b]pyridazin-2-yl]carbox y.ic acid 
[0345] 2.33 g of 4-(diphenylmethoxy)-1-piperidinepropaneamine and 714 mg of (6-chloro[1 .2.4].riazolo[1 ,5-bJpvri- 
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dazin-2-yl)carboxyli c acid were stirred at 1 75 °C for 30 minutes. After cooling, the reaction mixture was crystallized 
by the addition of water-ethyl acetate-ethanol (2:2: 1 ) ; collected by filtration, washed with water-ethyl acetate-ethyl ether 
(2:1 :2) and dried to yield 598 mg of the title compound. 
[0346] Melting point : 1 35-1 38 °C 



Elemental analysis (for C 27 H 30 N 6 O 3 • 0.5H 2 O): 

Calculated (%) j C, 65.44; K 6.31: N. 16.96 
Found (%) j C. 65.76: H s 6.13: N : 16.97 

w 

Example 118A 

Production of methyl [6-[3-[4-(diphenylmethoxy)piperidino] propylamino][1 : 2.4Jtriazolof1.5-b]pyridazin-7-yl]carbox 
ylate 

[0347] 1 .42 g of 4-(diphenylmethoxy)-1 -piperidinepropanamine and 929 mg of methyl (6-chloro[1 .2,4]triazolo[1 ; 5-b] 
pyridazin-7-yl)carboxyla te were dissolved in 20 ml of N,N-dimethylformamide; 1 .51 ml of N-ethyldiisopropylamine was 
added, followed by stirring at 70 °C for 6 hours. After cooling, water was added; the mixture was saturated with sodium 
chloride and extracted with ethyl acetate-tetrahydrofuran (1:1); the extract was dried over magnesium sulfate and 
20 concentrated under reduced pressure . The residue was subjected to silica gel column chromatography and eluted 
with ethyl acetate:methanol:triethylamine (50:5:1). The desired fraction was collected and concentrated: the residue 
was crystallized by the addition of ethyl acetate-ethyl ether-hexane (1 :2:1) : collected by filtration, washed with hexane 
and dried to yield 905 mg of the title compound. Melting point : 120-122 °C 



Elemental analysis (for C 28 H 32 N 6 0 3 ): 

Calculated (%): j C. 67.18; H, 6.44; N. 16.79 
Found (%) j:C f 67.11; H : 6.54; N, 16.87 



30 Example 1 1 9A 

Production of [6-[3-[4-(diphenylmethoxy)piperidino] propylamino][1,2.4]triazolo[1,5-b]pyridazin-7-yf]carbox ylic acid 

[0348] 1 .58 g of methyl [6-[3-[4-(diphenylmethoxy)piperidino] propylamino][1 ,2,4]triazolo[1 r 5-b]pyridazin-7-yl]carbox 
35 ylate was dissolved in 1 0 ml of ethanol; 8.0 ml of a 1 N aqueous solution of sodium hydroxide was added, followed by 
stirring at room temperature for 1 .5 hours. After cooling, the mixture was concentrated under reduced pressure. The 
residue was diluted with water and washed with ethyl acetate; 1 Nhydrochloric acid was added to adjust pH 4.5. The 
mixture was saturated with saline and extracted with tetrahydrofuran; the extract was dried over magnesium sulfate. 
The crystal obtained by concentration under reduced pressure was washed with ethyl ether, collected by filtration and 
40 dried to yield 788 mg of the title compound. 
Melting point : 207-209 °C 



Elemental analysis (for C 27 H 30 N 6 O 3 • 0.5H 2 O): 
45 Calculated (%): j C. 65.44; H. 6.30: N, 16.96 

Found (%): jC ; 65.17: H. 6.19: N ; 16.90 

Example 120A 

50 Production of N-[6-[3-(4-(diphenylmethoxy)piperidino] propylamino][1 ,2,4]triazolo[1 ,5-b]pyridazine-2-carbonyl Jglycine 
ethyl ester 

[0349] 1 .41 g of 4-(diphenylmethoxy)-1 -piperidinepropanamine and 1 .23 g of N-(6-chloro[1 .2,4]triazolo[1 .5-b]pyri- 
dazine-2-carbonyl) glycine ethyl ester were dissolved in 1 7 ml of N,N-dimethylformamide; 1 .50 ml of N-ethyldiisopro- 
55 pylamine was added, followed by stirring at room temperature for 28 hours, then at 60 °C for 1 9 hours. After cooling, 
aqueous sodium bicarbonate was added, followed by extraction with ethyl acetate-tetrahydrofuran (1:1): the extract 
was dried over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel 
column chromatography and eluted with ethyl acetate:methanol:triethylamine (50:5:1). The desired fraction was col- 
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" ,w ~"< — - * «»- — * «* - 

Melting point: 175-1 77 °c 



Elemental analysis (for C 31 H 3 7 N 7 0 4 ): 

| C. 64.12; H. 6.60; 
| C. 63.99; H. 6.52; 



Calculated (%): 
Found (%) : 



io Example 121A 



N f 16.88 
N. 16.85 



15 



20 



25 



S« -o g or N- ( e-c h , or on,. 4]tria20IO[ ,, b]py , 

ethyldiisopropylamine was addedfol.owed by ^llZtZloT* ™ "If ™-«ylformamide; 1 .65 m. of N- 
was added, followed by extraction with *wt^£^^^*?* H * * W Sodium ^carbonate 
nesium sulfate and concentrated under reduced prelure The rlTf W " h SatUrated Sa,in ^ dried °ver mag- 

22 « fl d n elUted Wi,h S,hyl a «™.hanol SSSS^S^ " ^ ,0 96 ' C °' Umn chroma ">9 
rated; 880 mg of the oily substance obtained waTdisso L f T deS ' red fraction was co » ec ^ and concen- 
tric acid and concentration; the res Ig S^SS^ LI ^T' by the addition of ' ^9 of 

r:sr ,ected by - *- ^~ xsxs? addrtion of e,hwether - — - 



30 



35 



Example 122A 



E ' ementa ' ana, y sis C„H«N,0„ o h 2 Q. 0.5EUO) 


Calculated (%). 
Found (%) ; 


C ? bU.76; K6.80: N. 12.72 
C- 60.71: H. 6.85: N 12 34 



40 



45 



reduced pressure for 1 .5 hours. To the reaction mhh « I? , W6d by S,irrin 9 at room temperature under 
2-yl)carboxy,a te was added under b ^StLW ^-"'-^^^^^[U-bJpyhdal 
ce water was added, followed by extraction S^^S^'T^ * C ° nStam ten «re for 3.5 hours. 

to silica gel column chromatography and eluted with aZTTTT UC6d P ressur e- The residue was subjected 

and^ 

of the title compound. ° wm ett1yl etner > collected by filtration and dried to yield 462 ma 

Melting point : 126-127 °C 



so 



55 



Example 123A 



Elemental analysis (for C 30 H 35 N s O 4 )- 


Calculated (%) : 
Found (%) : 


' C ; 68.03: H : 6.66: N. 13.22 
C 68.01; H. 6.79; N. 13.42 



Production of t6-t3- [ 4-(dipheny,methoxy)pi P eridinoJpropoxy] fl 2 4]triazo.oM 5W 

M y ' 1 ■^• 4 J ,riazo| o[1 -S-bJpyridazin^-ylJcarboxylic acid 

[0353] 1.85gofisoDroDvirfi-M-rd./^«„.., , . 

ylate was dissolved*^ 

followed by stirring at room temperature for 3.5 how After cooZT ' ^ * S ° diUm hydroxide was 
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pH 4.5. The mixture was crystallized by the addition of ethanol-acetone (1 :2) ; collected by filtration, washed with water 
and ethyl acetate and dried to yield 1 .33 g of the title compound. 
Melting point: 173-177 °C 



Elemental analysis (for C 27 H 29 N 5 0 4 <> 2.5H 2 0): 


Calculated (%): 
Found (%) : 


C. 60.89; H.6.43; N, 13.15 
C. 60.86; K6.21; N, 13.06 



Example 124A 

Production of N-[6-[3-[4-(diphenylmethoxy)piperidino] propylamino][1 ; 2 : 4Jtriazolo[1 T 5-b]pyridazine-2-carbonyl ]- 
2,2-dimethylglycine 

[0354] 1 .71 g of N-[6-[3-[4-(diphenylmethoxy)piperidino] propylamino][1 .2.4]triazolo[1 ,5-b]pyridazine-2-carbonyl ]- 
2,2-dimethylglycine ethyl ester was dissolved in 6 ml of ethanol; 4.5 ml of a 1 N aqueous solution of sodium hydroxide 
was added, followed by stirring at room temperature for 2 hours. Under ice cooling conditions, 1 N hydrochloric acid 
was added to bring the mixture to pH 5. The crystal obtained was collected by filtration, washed with water and ethyl 
acetate and dried to yield 1 .24 g of the title compound. Melting point : 247-249 °C 



Elemental analysis (for C 31 H 37 N 6 04 * H 2 0) : 


Calculated (%): 
Found (%) : 


C. 63.14: H. 6.67; N, 16.63 
C. 63.09; H. 6.81; N ; 16.70 



Example 125A 

Production of N-[6-[3-[4-(diphenylmethoxy)piperidino] propylamino][1 .2,4]triazolo[1 : 5-b]pyridazine-2-carbonyl Jglycine 

[0355] 928 mg of N-[6-[3-[4-(diphenylmethoxy)piperidino] propylamino][1 .2,4]triazolo[1 ; 5-b]pyridazine-2-carbonyl ] 
glycine ethyl ester was dissolved in 7 ml of ethanol; 2.2 ml of a 1 N aqueous solution of sodium hydroxide was added, 
followed by stirring at room temperature for 1.5 hours. The mixture was concentrated under reduced pressure. The 
residue was diluted with water; 1 N hydrochloric acid was added to bring the mixture to pH 4. 5. The crystal obtained 
was collected by filtration, washed with water acetone and ethyl acetate and dried to yield 443 mg of the title compound 
Melting point : 256-258 °C 



Elemental analysis (for C 29 H 33 N 7 04 <> 1 .5H 2 Q) : 


Calculated (%): 
Found (%) : 


C, 61.04; H. 6.36; N : 17.18 
C61.29; H. 6.28: N, 17.35 



Example 126A 

Production of N-[6-[3-[4-(diphenylmethoxy)piperidino] propoxy][1 .2,4]triazolo[1 .5-b]pyridazine-2-carbonyl]-2. 
2-dimethylglycine ethyl ester 1 .5 fumarate 

[0356] 986 mg of [6-[3-[4-(diphenylmethoxy)piperidino]propoxy][1 ; 2.4]tri azolo[1 ,5-b]pyridazin-2-yl]carboxylic acid 
and 0.38 ml of N-ethyldiisopropylamine were suspended in 10 ml of N : N-dimethylformamide; 361 mg of N.N'-carbon- 
yldiimidazole was added : followed by stirring at room temperature for 3 hours. After 372 mg of 2-aminoisobutyric acid 
ethyl ester hydrochloride was added, the mixture was stirred at room temperature for 43 hours, then at 60 °C for 5 
hours. Ice water was added, followed by extraction with ethyl acetate-tetrahydrofuran (1:1); the extract was washed 
with saturated saline, dried over magnesium sulfate and concentrated under reduced pressure. The residue was sub- 
jected to silica gel column chromatography and eluted with ethyl acetate:methanol:triethylamine (50:1:1). The desired 
fraction was collected and concentrated under reduced pressure, after which it was dissolved in 5 ml of ethanol: 139 
mg of f umaric acid was added, followed by concentration. Ethanol-ethyl acetate (1:3) was added to cause crystallization: 
the crystal precipitated was washed with ethyl ether, collected by filtration and dried to yield 581 mg of the title com- 
pound. 

Melting point : 127-130 °C 
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15 



20 



25 



30 



35 



40 



45 



Elemental analysis (for C 39 H 46 N 6 0 11 ) 



Calculated (%): j C. 60.45; H. 5.98: N. 10.85 
Found (%) : i C . 60.06: H. 5.91; N ; 10.80 



Example 127A 



10 



50 



EUL^ 7- 0*1 9 of ^,0,-3.^^1,-^ 

prop y ,a m inewasadde^ y o,,owedbVstIX 

followed by extraction with ethyl acetate: the extract was washed w^hl in h ° UrS ri A,,ercoohn 9- lce water was added, 
centrated under reduced pressure The resiZ !! e t f , dned ° ver maane siu™ sulfate and con- 

ethy-acetate^ethanoari^^e ( 0: 0 TlZ^S^TS ^ Md ^ ^ 
ethyl ether (1 .1 ) toyieid 0.62S >g of the title compound "^ed and recrys.allized with ethyl acetate- 

Melting point : 158-160 °C 



55 



Elemental analysis (for C 33 H 40 N 6 O 4 ): 


Calculated (%): 
Found (%) : 


C. 67.79: H. 6.90: 14.37 
C. 67.52; H. 6.92; N : 14.13 



Example 128A 



Production of W***-*^^ 

by 2 extractions with ethy, acetate "^^"^^22? hydroae " C3rb ° na,e < 0 - 40 $ was ^ed, followed 
under reduced pressure The residu^ wSTS^ , 0 ^22 T "T* "* ^ " te,ed and conc «d 
ace,ate:methan 0 i:thethylamine 500:25:7^ E 5 5 1 , ^ ^1^7 ° r0rtla, °^ h V (ethyl acetate, then ethy. 
solved in methanol- a 10% solution of hJ™,„!£. 7, u raCt '° n Was co "ected, concentrated and dis- 

reduced pressure, to ^HT^^ilJT^ * ^ ^ ^ * ™ CM ™ 
Amorphous 



Elemental analysis (for C 30 H 38 N 5 OCI • 0.75H o O): 


Calculated (%): 
Found (%) : 


C r 67.52: H ; 7.46 
C ; 67.32; H ; 7.42 



Example 129A 



oil bath (170 -CI for 4 hours After cooiino 11 "f 01 ^ ,n 3 ml of 1 -methyl-2-pyrrolidone. followed by stirring in an 
by extraction wiih C^^^SS^^TT ™ ^ f °»° Wed 

solution was concentrated under Si^J^r^S-T" 1 ^ *** magneSiUm SUlfate - The 
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yield 609 mg of the title compound. Melting point: 175-178 °C 



Elemental analysis (for C 31 H43N 6 0 2 SCI 3 ° H 2 0): 


Calculated (%): 
Found (%) : 


C. 54.11; H.6.59; N ; 12.21 
C. 54.17; H.6.49: N, 12.08 



Example 130A 

Production of ethyl 2-[6-[3-[4-(hydroxydiphenylmethyl) piperidino]propylamino]imida2o[1 ,2-b]pyrida2in-2-yl]- 
2-methylpropionate dihydrochloride 

[0360] 427 mg of 4-(hydroxydiphenylmethyl)-1 -piperidinepropanamine and 235 mg of ethyl 2-(6-chloroimidazo[1 ,2-b] 
pyridazin-2-yl)-2-methylpropio nate were stirred at 1 60 °C for 3.5 hours. After cooling, ethanol and saturated aqueous 
sodium bicarbonate were added, followed by extraction with ethyl acetate: the extract was washed with saturated 
saline : dried over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica 
gel column chromatography and eluted with ethyl acetate:methnol:triethylamine (50:5:1). The desired fraction was 
collected., concentrated, dissolved in 5 ml of ethyl acetate; 0.23 ml of 4N-hydrogenchloride in ethyl acetate was added., 
followed by concentration. Ethyl ether was added to the residue; the powder was collected by filtration and dried to 
yield 216 mg of the title compound, amorphous 



Elemental analysis (for C 3 3H 4 3N50 3 Cl2 0 H 2 0 : 0.5Et 2 O): 


Calculated (%): 
Found (%) : 


C61.49: H.7.37: N ; 10.24 
C ; 61.47: H.7.36; N, 9.87 



Example 131 A 

Production of ethyl 2-[6-[3-[3-(diphenylmethoxy) pyrrolidino]propylamino]imidazo[1 ; 2-b]pyridazin-2-yl]-2 - 
methylpropionate dihydrochloride 

[0361] 1 .53 g of 3-(diphenylmethoxy)-1-pyrrolidinepropanamine and 660 mg of ehtyl 2-(6-chloroimidazo[1 ,2-b]pyri- 
dazin-2-yl)-2-methylpropio nate were dissolved in 3 ml of 1 -methyl-2-pyrrolidone ; followed by stirring in an oil bath (1 70 
°C) for 8 hours. After cooling, saturated aqueous solution of sodium bicarbonate was added : followed by extraction 
with ethyl acetate; the extract was washed with water and saturated saline : dried over magnesium sulfate. The solution 
was concentrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted 
with ethyl acetate:methanol:triethylamine (50:5:1). The desired fraction was collected, concentrated, dissolved in 5 ml 
of ethyl acetate: 0.81 ml of 4N-hydrogenchloride in ethyl acetate was added, followed by concentration. Ethyl ether 
was added to the residue; the powder was collected by filtration and dried to yield 877 mg of the title compound, 
amorphous 



Elemental analysis (for C 32 H 41 N 5 0 3 CI 2 ° H 2 Q): 


Calculated (%): 
Found (%) : 


C. 60.75; H. 6.85: N ? 11.07 
C, 60.50; H ; 6.55; N, 10.81 



Example 132A 

Production of ethyl 2-[6-[3-[4-(10 ; 11-dihydro-5H-dibenzo[a : d]cyclohepten-5-oxy)piperidino]propylamino] imidazo 
[1 ; 2-b]pyridazin-2-yl]-2-methylpropionate 

[0362] 1 .69 g of 4-(1 0, 1 1 -dihydro-5H-dibenzo[a,d]cyclohepten-5-oxy)- 1 -pi peridinepropanamine and 645 mg of ethyl 
2-(6-chloroimidazo[1 : 2-b]pyridazin-2-yl)-2-methylpropio nate were dissolved in 3 ml of 1 -methyl-2-pyrrolidone, followed 
by stirring in an oil bath (1 70 °C) for 7 hours. 

After cooling, saturated aqueous sodium bicarbonate was added, followed by extraction with ethyl acetate; the extract 
was washed with water and saturated saline, dried over magnesium sulfate. The solution was concentrated under 
reduced pressure. The residue was subjected to silica gel column chromatography and eluted with ethyl acetate:meth- 
anol:triethylamine (50:5:1). The desired fraction was collected, concentrated, the residue was subjected to silica gel 
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20 



25 



30 



35 



40 



45 



50 



iSprrsrj^rs~ ~ ( ,„ 0: , :2 , TtedesirMlracto 

7.33-7.43(2H,m), 7.54(1 H,d,J=9.4Hz). fl ' J - 70Hz >' 6.29(1 H,d,J=9.4Hz).. 6.40-6.50(1 H.brs), 7.05-7.22(6^), 
Reference Example 1A 

Production of 4-(diphenylmethoxy)-1-pjperidinepropanol 

^^^X^^™^** 2 ° db ml ° f ^—y.for.amide; 1.09 m, of 
Ice water was added followed by extraction wTl ? , ♦ I by St ' mng at r °° m tem P er ^re for 40 hours, 
nesium sulfate and cone ZlllT J^S^lTd^ T ^ MBne ' dried over ma 9" 

raphy and eluted with ethyl acetate:me ^£SZ £ wE!^d?'S Bd !° ^ ^ C °' Umn Chr ° mat ° 9 - 
trated to yield 2.32 g of the title compound tne,,1ylamine {90 ' 0 ^ The desired Action was collected and concen- 

SSS' 6 PPm: 1 5 " 2 4 2 58 ^ « J = 5 3 3-3-6 (1H. m>, 3.78 (2H, t, J=5 Hz). 5.50 ( 1K s), 
Reference Example 2A 

Production of 4-(diphenylmethoxy)-1-piperidinebutanol 

solution of sodium hydroxfde was 15 ml °' elhanol; 8 ml of a 1 N aqueous 

concentrated under id^p^I^IS * *?? f fT« u » for 1 After the mixture was 

with ethyl acetate: the extract ZTZJefZtlTtZZ" "* 1 N hydr ° Ch '° riC 8Cid f0 "° Wed b * faction 
pressure, the crystal precWaS^^^SltS t ? Th 9 " 65 ' 11 " 1 SU " ate and conce « under reduced 

Reference Example 3A 

Production of 4-(diphenylmethoxy)-1-piperidinehexanol 

1 hour, to, « e , was -S^^ri^^^TLTTT ^ ""^ ^ « m <" 
mwta Mate M co^nMM u^fLZL „1 V S 1 9X " aCI »«»ne, drtad ove, 

conctrtraed lo yield , .24 g of th. Mle compound '' aC "° n was c °" ec ""' aM 

^TXllLTH^l^iS^r 2 * 2 30 ^ 1 " "* 2629 < 2H ' "* »*" HH. m, 3.S3 
Reference Example 4A 

Production of 2-[2-[4-(diphenylmethoxy)pi P eridino]ethoxy]ethanol 

Kroetnl^ 1° - °< ^-dimethylformamide; 0.52 m, of 2- 

at 1 00 °C for 1 lour. Ice wat^was addtd ^o^wL bv f , °t P ° ™ Carb ° na,e W6re added ^ foll °^d by stirring 
dried over magnesium ISS^SS^ STT ^ W8S Washed wi,h sali " e 

--atograpUde^ 

and concentrated to yield 1.47 g of the title compound e ' ny ' amine (9 °" 10 - 1) The desired '^tion was collected 
mT£^T' 2A (2H ' ' J=6 HZ> ' 2 ' 6 " 3 ° ^ »* 33-3.5 (IK m), 3.5-3.8 (6H, m) , 5.50 
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Reference Example 5A 

Production of 2-[2-[4-(diphenylmethyl)-1 -piperazinyl]ethoxy]ethanol 

[0367] 1 .00 g of 1 -(diphenylmethyl)piperazine was dissolved in 1 0 ml of N.N-dimethylformamide: 0.42 ml of 2-(2-chlo- 
roethoxy)ethanol, 0.59 g of sodium iodide and 0.66 g of potassium carbonate were added, followed by stirring at 100 
°C for 1 hour. Ice water was added, followed by extraction with ethyl acetate; the extract was washed with saline ; dried 
over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column 
chromatography and eluted with dichloromethane:ethyl acetate:methanol (10:10:1). The desired fraction was collected 
and concentrated to yield 1 .47 g of the title compound. 

1 H-NMR (CDCI 3 ) 5 ppm: 2.3-2.8 (8H. m), 2.57 (2H. t. J=6 Hz), 3.5-3.8 (6H : m), 4.21 (1H : s). 7.1-7.5 (10H. m). 
Reference Example 6A 

Production of 2-tert-butyl-6-chloro[1 : 2 ; 4]triazolo[1 : 5-b]pyridazine Process A: N-(6-chloropyridazin-3-yl)pivalamidoxime 

[0368] 36 g of N.N-dimethylpivalamide was dissolved in 85 ml of toluene; under ice cooling conditions, 11 .3 ml of 
phosphorus oxychloride was added drop by drop, followed by stirring at room temperature for 24 hours. To this solution, 
12.0 g of 3-amino-6-chloropyridazine was added, followed by stirring at 60-70 °C for 24 hours. After cooling, ethyl 
acetate was added; the mixture was washed with a 2 N aqueous solution of sodium hydroxide and saline, dried over 
sodium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatog- 
raphy and eluted with hexane:ethyl acetate :triethylamine (50:50:2). The desired fraction was collected to yield 6.38 g of 
N 2 -(6-chloropyridazin-3-yl)-N 1 ,N 1 -dimethylpivalamidine. 

The filtrate was purified by silica gel column chromatography to yield 6.07 g of the amidine. 12.5 g of the amidine 
derivative obtained was dissolved in 60 ml of methanol; a solution of 4.31 g of hydroxylamine hydrochloride in 40ml of 
methanol was added, followed by stirring at room temperature for 2 hours. The methanol was concentrated to half 
volume under reduced pressure: the crystal precipitated was collected by filtration, washed with water and ethyl ether 
and dried to yield 10.44 g of the title compound. 
Melting point: 128-130 °C 



Elemental analysis (for C 9 H 13 N 4 OCI): 


Calculated (%): 
Found (%) : 


C. 47.27: H. 5.73; N. 24.50 
C. 47.28; H. 5.59; N. 24.34 



Process B: 

[0369] 4.07 g of N-(6-chloropyridazin-3-yl)pivalamidoxime was suspended in 170 ml of chloroform; 8.3 ml of phos- 
phorus oxychloride was added drop by drop, followed by heating and refluxing for 5 hours. After cooling, ice water and 
a 2 N aqueous solution of sodium hydroxide were added, followed by extraction with chloroform; the extract was washed 
with saline, dried over magnesium sulfate and concentrated under reduced pressure. The residue was subjected to 
silica gel column chromatography and eluted with hexane:ethyl acetate (5:1). The desired fraction was collected and 
concentrated to yield 1 .12 g of the title compound. 
Melting point : 95-97 °C 



Elemental analysis (for CgH^r^CI ° 0.3H 2 O) : 


Calculated (%): 
Found (%) : 


C. 50.03; H. 5.41; N, 25.93 
C. 50.23; H. 5.12; N, 25.90 
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Reference Example 7A 

Production of methyl e-chlorod^^iazo.ofU-bJpyridazine-S-oarboxyOte 
Process A: 

6-chloro[1 ,2,4]triazolo[1 ,5-b]pyridazine-2-carboxylic acid 

~ adde d t0 55 ml of concemrated su|furjc ^ 

followed by stirring at room temperature tor ZTZZltTj "1""" ^ by Me at constant temperature 
the crystal precipitated was collected tXaZ ZZ^Tj °°TT ^ 2 °° m ' ° f ice wa,er ™ added 
title compound. Melting point : 221 - C (decom Wa,er and 6thyl ether and dried to yield 9.74 g of the 



20 Process B: 



Elemental analysis (for C fi H,N 4 OoCI): 


Calculated (%); 
Found (%) : 


C : 36.29; H. 1.52; N : 28.22 
C. 35.96: H f 1.59; N. 28.12 



25 



under ice water cooling conditL'After^^ 

added: thecrystal precipitated was collected by fLtion and wTXh ^ h rS ' ab ° Ut 200 ml of ice wat ^ "as 

by silica gel column chromatography the crvSta TobZlTZ K ^ ethylether The ,iltrat e was purified 

2.91 g of the title compound. ^ ^'"^ WaS Comb,ned wilh "» above washings and dried to yield 

Melting point : 208-209 °C 



30 



35 Reference Example 8A 



Elemental analysis ( for C 7 H 5 N 4 0 2 CI): 


Calculated (%): 
Found (%) : 


C 39.55: H r 2.37; N. 26.35 
C. 39.65; H. 2.46; N ; 26.34 



40 



45 



50 



55 



Production of ethyl 2-(6-chloroimidazo,1 ^-blpyrldazin-^-methylpropio nate 
Method A: 

Process A: ethy. 6-chloroimida2o[1 ^bjpyridazine^-acetate 

pressure. The residue was adjusted to pH 7 by the 7d5£5 Z 9 ' he m,XtUre was conce ""ated under reduced 
followed by extraction with ethy, acetate'the extract SedZI TT °' S ° diUm hydr ° 96n Carbonate - 
centrated under reduced pressure. The residue was sub,>rtt it r ' ° Ver ma 9 nesiu ™ sulfate and con- 
hexanelethy, acetate (2:3). The desired ^^2,? C ° T" ^tography and e.uted with 

Process B: 

oil was «w ,i„ te by ,,„,. ,„, to ;« ^9 a,7Z Zl ! ; I„ 0 ' ' T° s ""» - win In oJS 
4.36 ml of me,h,l „as addad. Lwe^bysZ™ ,Tr311«™ iCe CMn 9 «""»»». 



98 



EP1 123 936 A1 



under reduced pressure. The residue was subjected to silica gel column chromatography and eluted with hexane:ethyl 
acetate (2:1 ). The desired fraction was collected and concentrated to yield 4.06 g of the title compound. 
Melting point : 64-65 °C 



Elemental analysis (for C 12 H 14 N 3 0 2 CI): 


Calculated (%): 
Found (%) : 


C. 53.84; H. 5.27; N, 15.70 
C. 53.85; H. 5.16; N. 15.80 



10 Method B: 

[0374J The title compound may be produced according to the following method. 

[0375J 80.0 g of 3-amino-6-chloropyridazine, 201 g of ethyl 4-bromo-2,2-dimethyl-3-bxobutanoate and 131 g of dis- 
odium hydrogenphosphate were suspended in 300 ml of ethanol, followed by heating and refluxing for 8 hours. 300 

15 ml of water was added to the reaction mixture, followed by two extractions with ethyl acetate. The organic layers 
combined was washed with 600 ml of water twice and with 300 ml of a saturated solution of sodium chloride, followed 
by drying on magnesium sulfate, treating with activated carbons, filtration and concentrating under reduced pressure. 
The residue was dissolved in 200 ml of diisopropyl ether; the insoluble substances were filtrated off and the filtrate was 
concentrated under reduced pressure. The residue was subjected to silica gel column chromatography (hexane:ethyl 

20 acetate 100:1 , 2:1 and 1:1) and recrystaliized from hexane to yield the title compound (99.3 g). 

Reference Example 9A 

Production of methyl 2-(6-chloroimidazo[1 ,2-b]pyridazin-2-yl)-2-methylpropio nate 

25 

[0376] 10.1 g of 3-amino-6-chloropyridazine was suspended in 120 ml of methanol; 23.5 g of methyl 4-chloroace- 
toacetate was added, followed by heating and refluxing for 20 hours. After cooling, the mixture was concentrated under 
reduced pressure. The residue was adjusted to pH 7 by the addition of an aqueous solution of sodium hydrogen 
carbonate, followed by extraction with ethyl ether; the extract was washed with saline, dried over magnesium sulfate 

30 and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted 
with hexane:ethyl acetate (1 :4). The desired fraction was collected to yield 9.15 g of methyl6-chloroimidazo[1 ,2-b] 
pyridazine-2-acetate was dissolved in 70 ml of N,N-dimethylformamide; while the solution was stirred under ice water 
cooling conditions, 3.5 g of a 60% sodium hydride dispersion in mineral oil was add little by little, followed by stirring 
at room temperature for 30 minutes. Under ice water cooling conditions. 6.3 ml of methyl iodide was added, followed 

35 by stirring at room temperature for 5 hours. Ice water was poured, followed by extraction with ethyl acetate: the extract 
was washed with saline . dried over magnesium sulfate and concentrated under reduced pressure. The residue was 
subjected to silica gel column chromatography and eluted with hexane:ethyl acetate (1 :1). The desired fraction was 
collected and concentrated to yield 14.1 g of the title compound. 
Melting point : 92-93 °C 

40 



Elemental analysis (for C 11 H 12 N 3 0 2 CI): 


Calculated (%): 
Found (%) : 


C. 52.08: H. 4.77: N, 16.56 
C. 52.01; H. 4.60; N, 16.59 



45 

Reference Example 10A 

Production of 2-(6-chloroimidazo(1 ,2-b]pyridazin-2-yl)-2-methylpropio nic acid 

50 [0377] 1.40 g of methyl 2-(6-chloroimidazo[1,2-b]pyridazin-2-yl)-2-methylpropio nate was dissolved in 15 ml of tet- 
rahydrofuran; 9 ml of a 1 N aqueous solution of sodium hydroxide was added, followed by stirring at room temperature 
for 3 hours. After the mixture was concentrated under reduced pressure. The residue was adjusted to pH 4 by the 
addition of 1 N hydrochloric acid: the crystal precipitated was collected by filtration to yield 1 .06 g of the title compound. 
Melting point : 159-161 °C 

55 



Elemental analysis (for C 10 H 10 N 3 O 2 CI): 


Calculated (%): 


C. 50.12: H. 4.21; N, 17.53 
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(continued) 



Elemental analysis (for C 10 H 10 N 3 O 2 CI): 
Found (%) : ~~ 



C. 50.36; H. 4.34; N. 17.32 



10 



'5 



Reference Example 11 A 

Production of tert-buty. 2-( 6 -ch,oroimidaz 0[ 1 ,2-b,p y ridazin-2-y.,-2-methylpropio nate 

the mixture was diluted with ethyl acetat washed wtt ? T by St ' rrin9 at 80 ° C for 1 hour cooling, 
over magnesium sulfate and concentred underfeed qUe ° US "T^ °' S ° diUm hydr ° 9en carbonate "« *W 
separated was collected and drted J5£ 0 52 c of Sr™' added *° ' he residue; the cr V stal 

(6H, s), 7.02. 7.87 (each i H , d, J=9 Hz) 7^ (1 H J <CDCy 6 ppm: 1 .43 (9H, s), 1.64 

Reference Example 12A 

Production of 6-chloro-2-methoxyimidazo[1.2-b]pyridazine 

Eg ota^fso^ w f upended in 30 m, of NTN-dimethy.formamide- 

perature for 30 minutes. Un^ JE^^^T "ff im by ^ ,0ll0wed b * s,i ™9 « room tem^ 
room temperature for 3 days. Ice Zte, was 2kT2S1S , T^^' l0 * B WaS adde * f ° ,lowed b * sti ™9 at 
with saline, dried over magnesium ^raSS^SSnS^'* ^ "J** ^ ^ W3S W3Shed 
silica ge. column chromatography and e.uted wS^TX^S^lTr^,^ *° 
concentrated to yield 1 .05 g of the title compound ' ( ,- d fraCt,0n Was colle cted and 

Melting point : 134-136 °C 



Elemental analysis ( for C 7 H fi N^OCI): 


Calculated (%): 
Found (%) : 


C ; 45.79: H. 3.29: N r 22.89 
C 45.68: H. 3.27: N. 22.79 



Reference Example 13A 

Production of 4-(diphenylmethoxy)-1-piperidinepentanamine 

f0380] 3.70 g of potassium phthalimide was dissolved in 20 ml of n m Him^th. ,. 

pentane was added, followed by stirring a. room temperature forTs ° f "; N ;«™ W 0 ™™** 5.4 ml of 1 ,5-dibromo- 
followed by extraction with ethyl acetate- the erfracfwll ZZl 7 ^ { ° the reaction mix,ure - 

centrated under reduced pressure J^'S^l^^ *" ? "T * tod ° V6r ma 9"esium sulfate and con- 
hexane-ethyl acetate (4:1 ) The desired fraction was colEn . * 9e ' C °' Umn cnr ^°9raphy and eluted with 
oily substance. 4.68 g of N-(5-brom^ 9 °' ^-bromopentyOphthaHmide as an 

in 30 ml of N,M-dimethylformamide 2 2 To Cx^llTJ, 9 4 - (d, P hen ^thoxy)piperidine were dissolved 
for 1 5 hours. Ice water was added to the SZ^fS. ^ at room temperature 

washed with saline, dried over ^ag^^^^^J^ ° Mn Wi,h ^ aceta,e: « h * extract was 
jected to silica ge. column chromalog^ r f duced Dre — ™e residue was sub- 

fraction was collected to yield 6 67 g of hexane-ethyl acetate-.nethylamine (50:50:1). The desired 

by thermal refluxing for 3 hours After coolino Z ZlT hydrazine monohydrate was added, followed 

was added to the residue: the c^prS Under reduced P^ure; ethyl acetate 

= ana concentrated under reduced pressure; the crysta, obtain 'J^Z^ZZS£> ^Zl^oZ 
1 H-NMR (CDCy 5ppm: 1.2-2.9 (18H, m), 3.3-3.6 (1K m), 5.52 (, H , .), 7.1-7.4 (10H, m). 
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Reference Example 14A 

Production of 1 -amino-3-[4-(diphenylmethoxy)piperidino]-2-propanol 

[0381] 3.70 g of potassium phthalimide was dissolved in 20 ml of N : N-dimethylformamide; 2.58 ml of epibromohydrin 
was added, followed by stirring at room temperature for 15 hours . Ice water was added to the reaction mixture, followed 
by extraction with ethyl acetate; the extract was washed with saline, dried over magnesium sulfate and concentrated 
under reduced pressure; ethyl ether was added to the residue; the crystal precipitated was collected to yield 3.7 g of 
N-(2-oxylanylmethoxy)phthalimide. 0.61 g of N-(2-oxylanemethoxy)phthalimide and 0.802 g of 4-(diphenylmethoxy) 
piperidine were dissolved in 10 ml of ethanol. followed by thermal refluxing for 2 hours. The reaction mixture was 
concentrated under reduced pressure. The residue was subjected to silica gel column chromatography and eluted with 
ethyl acetate. The desired fraction was collected to yield 1 .30 g of 

N-[3-[4-(diphenylmethoxy)piperidino-2-hydroxypropyl]pht halimide as an oily substance. This oily substance was dis- 
solved in 10 ml of ethanol; 0.14 ml of hydrazine monohydrate was added, followed by thermal refluxing for 3 hours. 
After cooling., the mixture was concentrated under reduced pressure; ethanol was added to the residue; the crystal 
precipitated was collected., dissolved in 3 ml of a 1 N aqueous solution of sodium hydroxide and 10 ml of water and 
extracted with ethyl acetate: the extract was washed with saline, dried over sodium sulfate and concentrated under 
reduced pressure; the crystal obtainedwas collected to yield 0.76 g of the title compound. 
1 H-NMR (CDCI 3 ) 8 ppm: 1.2-3.0 (12H. m). 3.3-3.55 (1H, m). 3.55-3.8 (1K m), 5.52 (1H, s), 7.1-7.5 (10H. m). 

Reference Example 15A 

Production of 4-[bis(4-fluorophenyl)methoxy]-1-piperidinepropanamine 

[0382] 25 g of 4.4'-difluorobenzophenone was dissolved in ethanol-tetrahydrofuran (180 ml-60 ml): 2.16 g of sodium 
borohydride was added under ice cooling conditions, followed by stirring at room temperature for 30 minutes. The 
mixture was concentrated under reduced pressure. The residue was diluted with ice water and extracted with ethyl 
acetate: the extract was washed with saline, dried over magnesium sulfate and concentrated under reduced pressure; 
the oily substance obtained was dissolved in 800 mi of toluene: 11 .6 g of 4-hydroxypiperidine and 23.7 g of p-tolue- 
nesulfonic acid monohydrate were added, followed by thermal refluxing for 2 hours. After cooling, the mixture was 
concentrated under reduced pressure; ice water and 130 ml of a 1 N aqueous solution of sodium hydroxide were 
added, followed by extraction with ethyl acetate: the extract was washed with saline, dried over magnesium sulfate 
and concentrated under reduced pressure: the oily substance obtained (34.5 g) was dissolved in 1 00 ml of N,N-dimeth- 
ylformamide: 16.3 g of N-(3-bromopropyl)phthalimide and 10.5 g of potassium carbonate were added, followed by 
stirring at room temperature for 20 hours. Ice water was added to the reaction mixture, followed by extraction with ethyl 
acetate; the extract was washed with saline, dried over magnesium sulfate and concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography and eluted with hexane-ethyl acetate (1 :2). The desired 
fraction was collected to yield 20.5 g of 

N-[3-[4-[bis(4-fluorophenyl)methoxy]piperidino]propyl]p hthalimide as an oily substance. 20.5 g of this oily substance 
was dissolved in 150 ml of ethanol; 2.02 ml of hydrazine monohydrate was added, followed by thermal refluxing for 3 
hours. After cooling, the mixture was concentrated under reduced pressure; ethanol was added to the residue: the 
crystal precipitated was collected, dissolved in 40 ml of a 1 N aqueous solution of sodium hydroxide and extracted with 
ethyl acetate-tetrahydrofuran (2.1); the extract was washed with saline, dried over sodium sulfate and concentrated 
under reduced pressure to yield 12.07 g of the title compound as an oily substance. 

1 H-NMR (CDCI3) 6 ppm: 1 .5-2.2 (10H. m). 2.36 (2H, d, J=7 Hz). 2.74 (2H. d. J=7 Hz). 3.3-3.5 (1H. m). 5.47 (1H s) 
6.9-7.4 (8H. m). 

Reference Example 16A 

Production of 4-[bis(4-methylphenyl)methoxy]-1 -piperidinepropanamine 

[0383] 25 g of 4,4'-dimethylbenzophenone was dissolved in ethanol-tetrahydrofuran (1 80 ml-60 ml); 2.23 g of sodium 
borohydride was addedunder ice cooling conditions followed by stirring at room temperature for 24 hours. The mixture 
was concentrated under reduced pressure; ice water was added to the residue; the crystal precipitated was collected 
and dried; the crystal obtained (30.5 g) was dissolved in 800 ml of toluene; 11 .9 g of 4-hydroxypiperidine and 24.9 g 
of p-toluenesulfonic acid monohydrate were added, followed by thermal refluxing for 3 hours. After cooling, the mixture 
was concentrated under reduced pressure; 1 00 ml of ice water and 1 40 ml of a 1 N aqueous solution of sodium hydroxide 
were added, followed by extraction with ethyl acetate; the extract was washed with saline, dried over sodium sulfate 
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yiphen y , )methoxy]piperidjne as an y su < 01 > • ; h ; g d ;; e r d j^ ct ^ v a i s »° yw 3 28 g <* 4^4*™. 

•n 1 00 ml of N,N-dimethylformamide: 14.2 g of N-S^^IS^,* I 'P^^Vlplperidlne was dissolved 
added, followed by stirring a, room temperature foJ 1 ^3252? 1 T * ' 5 9 ° f P °' aSSiUm Carbonate were 
extraction with ethyl acetate; the extract was f^l£Z£Z? n ™ '° ,hS r6ac,ion '°"™ed by 

reducedpressure.Theresiduewassubjectedtostaq^ 

1:2). The desired fraction was collected to S 21 2 0 I , T °9 ra P^ and eluted with hexane-ethyl acetate 
hthalimide as an oily substance. 20.5 g of thistly substancl I2?*T < t^^ )m ^*^~*«Py* 
monohydrate was added, followed by Lrmal « to 3 hours A« ' r ° f ethan °' ; 2 18 ml of 

reduced pressure: ethane, was added to ^^X^T' C0 °' m thS mixtUre was c °^entrated under 
N aqueous solution of sodium hydroxide and ext a^d w«h IE? ^T*™ MeCi > diSS0,ved m 40 ml of a 1 
with saline, dried over sodium sulfate and ™Z IZZ 'TJ"l ace 'a*-tetrahydrofuran (2:1); , he extract was washed 
as an oily substance. concentrated under reduced pressure to yield 1 0.5 g of the title compound 

Production of N-(6-ch.oro i mida 2 o [ 1 ; 2-b]py ri dazine-2-ca rb ony. ]g , y cine e.hy, ester 

st,rring at room temperature for 30 minutes To this mlfurl n £? T h y droch,ori *» were added, followed by 
stirring for 1 hour. Ice water was ad^Z ^SZt^tT ,0,l0Wed b V Mhi 

washed with water and dried to yield 0.749 g of ,h " le compound ' PreCiPi ' a,ed ^ * V 
Melting point : 190-191 °C umpuuna. 



30 
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Elemental analysis (for C^H^N^Ch: 



Calculated (%): j C . 46.74; H. 3.92: N 19 82 
Found (%): j g 46.70; H. 4.03: N.' 19.75 



Reference Example 18A 

Production of 2-(6-chloroimidazo[1 .2-b] P yridazin-2-yl)-2-methy, P ro P io namide 

[0385J 1 .20 g of 2-(6-chloroimidazo[1 2-blDvridazin-? vh ? m 0 ,h , 
ylformamide: 0.892 g of N.N'-carbony di^ 

To this mixture. 0.321 g of ammonium ch.orid an ^832 m, 0 ? I!f " 9 * ^ terT1 ? erature •* 30 minutes . 
'ollowedby S tirringa«roomtemperaturefor3hou 

was collected by filtration, washed with water and dSd to y e To 697 Q oft ^ 
Melting point : 1 94-1 95 °C V 9 of the t,t,e compound. 



Elemental analysts (for C^H^OCI): 



Calculated (%): j C. 50.32: H. 4.65: 
Foun * (%) : | C. 50.34; H. 4.60; 



N : 23.47 
N r 23.43 



Reference Example 19A 
Production of 2-<6-chloroimida 2 o t1 .2-b, P yridazin-2-y,)-N.N,2-trim e ,hy Ipropionamide 

Syltormam^ O^o^^^ was dissolved in 6 ml of N N- 

minutes. To this mixture, 0.L g ^SSSSS^^S^ TT° ^ 

cooling conditions, followed hv ^.m™ „. „ * ° r 06 and 0 665 ml of tnethylamine were added under m. 

to-owed by extraction with ^^^^^^^^ ™ added to the reaction ^ 
centrated under reduced pressure. The residue was subjected t r T ^ ° Ver ma 9 nesiur " sulfate and con- 
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by filtration to yield 0.608 g of the title compound. 
Melting point : 149-151 °C 



Elemental analysis (for C 12 H 15 N 4 OCI): 


Calculated (°/ 
Found (%) : 


o): C : 54.04: H. 5.67; N. 21.01 
C, 53.90; K5.85: N. 21.04 



Reference Example 20A 

10 

Production of 2-(6-chloroimidazo[1 .2-b]pyridazin-2-yl)-2-methylpropan ol 

[0387] 0.71 9 g of 2-(6-chloroimidazo(1 ,2-b]pyridazin-2-yl)-2-methylpropio nic acid was dissolved in 15 ml of tetrahy- 
drofuran; 0.535 g of N : N'-carbonyldiimidazole was added, followed by stirring at room temperature for 60 minutes. To 

15 this mixture.. 1 .1 5 g of tetra-n-butylammonium borohydride was added under ice cooling conditions, followed by stirring 
at room temperature for 1 hour. 2 ml of 5 N hydrochloric acid was added to the reaction mixture, followed by concen- 
tration under reduced pressure. The residue was adjusted to pH 7 by the addition of aqueous sodium carbonate and 
extracted with ethyl acetate: the extract was washed with saline, dried over magnesium sulfate and concentrated under 
reduced pressure. The residue was subjected to silica gel column chromatography and eluted with ethyl acetate. The 

20 desired fraction was collected and concentrated; the crystal obtained was collected by filtration to yield 0.488 g of the 
title compound. 

1 H-NMR (CDCI 3 ) 8 ppm: 1.39 (6H : s). 3.72 (2H. s), 7.04, 7.82 (each 1H : d, J=9.5 Hz) : 7.76 (1H : s). 
Reference Example 21 A 

25 

Production of N-(6-chloroimidazo[1 ,2-b]pyridazine-2-carbonyl)-2 ; 2-dim ethylglycine ethyl ester 

[0388] 1 .28 g of 6-chloroimidazo[1 f 2-b]pyridazine-2-carboxylic acid was suspended in 12 ml of N.N-dimethylforma- 
mide: 1.16 g of N,N'-carbonyldiimidazole was added, followed by stirring at room temperature for 30 minutes. To the 

30 reaction mixture. 1 .20 g of 2-aminoisobutyric acid ethyl ester hydrochloride and 1 .00 ml of triethylamine were added, 
followed by stirring at room temperature for 16 hours. Water was added, the crystal precipitated was collected by 
filtration; the filtrate was extracted with ethyl acetate; the extract was washed with saturated saline, dried over mag- 
nesium sulfate and concentrated under reduced pressure. The residue was combined with the above crystal collected 
by filtration and subjected to silica gel column chromatography and eluted with hexane:ethyl acetate (2:1 ). The desired 

35 fraction was collected and concentrated under reduced pressure to yield 1 .20 g of the title compound. 

1 H-NMR (CDCI3) 5 ppm: 1 .28 (3H : t. J=7.2 Hz), 1 .70 (6H, s), 4.25 (2H, q, J=7.0 Hz), 7.13 (1 H. d, J=9.4 Hz). 7.87 (1H. 
brs), 7.89 (1H, d, J=9.6 Hz), 8.41 (1H, s). 

Reference Example 22A 

40 

Production of ethyl 2-(3 : 6-dichloroimidazo[1 .2-b]pyridazin-2-yl]-2-methylpr opionate 

[0389] 4.07 g of ethyl 2-(6-chloroimidazo[1 .2-b]pyridazin-2-yl)-2-methylpropio nate was suspended in 60 ml of ethyl 
acetate; 2.13 g of N-chlorosuccinimide was added, followed by thermal refluxing for 4 hours. After cooling, water was 
45 added, followed by extraction with ethyl acetate; the extract was washed with saturated saline, dried over magnesium 
sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography 
and eluted with hexane:ethyl acetate (5:1). The desired fraction was collected and concentrated under reduced pres- 
sure to yield 4.48 g of the title compound. 
Melting point : 66-67 °C 

50 



Elemental analysis (for C^H^^C^C^): 


Calculated (%): 
Found (%) : 


C. 47.70; K4.34; N. 13.91 
C, 47.67; H. 4.23: N, 13.93 



55 
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Reference Example 23A 

P«.„ « me%l 2 -, 5 -c hto rc-7- methy ,„ te0(1 2 . blpy , itein . 2 . > ,, 2 . mc , „ y|pr(lpionale 

,« hyl Ketale 0:4 , The ^ jrr^^s^t^--^ 



/5 



20 Process B: 



tlemental analysis (for C 10 H 10 N 3 O 2 CI): 


Calculated (%). 
Found (%) ; 


C, 50.12; H.4.21; N, 17.53 
C. 50.07; H. 4.25; N, 17.74 



25 



30 



daz,ne-2-ace,ate was added fitt.e by Jitt.e. MaJS^S^'J^I , ^ 6 - chlor °- 7 ^eth y .jmidazo[1 .2-bJpyri- 
condrt.cn., 7.5 ml of methyl iodide was added mZ^JS^TT™ 3 ° minU,6S - Under iCe C00, ' n 9 
poured, followed by extraction with ethyl acetate -E^^^T*^ 6 ^ ' Ce wa,er was 
and concentrated under reduced pressure 71^^^^^^ ^ dried over magne.lum sulfate 
with hexane:e,hy, acetate (1:1). The desired f^n ^ 

pound. dC[l0n was collected and concentrated to yield 9. 1 7 g of the title corn- 

Melting point: 109-110 °C 



35 



Elemental analysis ( for C 12 H u N a O- > CI): 



' - ' -12' 'I4" 3V2^I). 

Calculated (%): ! C , 53.84: H. 5.27- N 15 70 
Found (%): j C, 53.96; H, 5.19; N . 15.86 



40 



45 



50 



55 



Reference Example 24A 

Production of isopropy, He-chloroimidazod^-bJpyridazin-^yDcyclopentanecarboxylate 
Process A: Production of methyl 1-f«*«*^ 

5^ ^^^^X^r- r Ved ^ 42 * " ^-.methylform, 
mineral oil was added little by little; followed 9 f ' 6 ° % diSperSi0n of sodium ***** « 

3. 1 9 ml of 1 ,4-dibromobutane was added drop bydrap tloTlT "''^^'^^^^^^^^s. 
was poured, fo.lowed by extraction with ? T" t6mperature ,or 1 8 'ce water 

nesium sulfate and concentrated under reduced pressure tZ * T ^ ^ SatUra,ed saline ' dried ™ ™g- 
raphy and e.uted with e.hy, acetate:hexane « 3) ThJItilw f T" WaS SUbj6C,ed ,0 silica 9 el c °'"™ chromatog- 
pressure to yield 1 .72 g oHhe title compound *" C °" eCted and concentrated under reduced 

Process B: 
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sodium bicarbonate and extracted with ethyl acetate. The extract was washed with saturated saline, dried over mag- 
nesium sulfate and concentrated under reduced pressure; the crystal precipitated was collected by filtration, washed 
with n-hexane and dried to yield 1 .30 g of the title compound. The filtrate was concentrated under reduced pressure. 
The residue was subjected to silica gel column chromatography and eluted with hexane:ethyl acetate (3:1 ). The desired 
fraction was collected, concentrated under reduced pressure and dried to yield 356 mg of the title compound. 
1 H-NMR (CDCI 3 ) 5 ppm: 1.18 (3H ; s), 1 .21 (3H. s), 1 .68-1 .85 (4H, m) : 2.13-2.32 (2H : m). 2.45-2.60 (2H : m). 4.94-5.13 
(1H ; m) ; 7.02 (1H, d r J=9.6 Hz), 7.83 (1H, s), 7.86 (1H ; d ; J=9.4 Hz). 

Reference Example 25A 

Production of isopropyl 1-(6-chloroimidazo[1 ; 2-b]pyridazin-2-yl)cyclopropanecar boxylate 

Process A: Production of methyl 1-(6-chloroimidazo[1.2-b]pyridazin-2-yl)cyclopropanecar boxylate 

[0394] 5.93 g of methyl 6-chloroimidazo[1 ; 2-b]pyridazine-2-acetate was dissolved in 45 ml of N,N-dimethylforma- 
mide; while this solution was stirred under ice cooling conditions, 2.31 g of a 60% dispersion of sodium hydride in 
mineral oil was added little by little; followed by stirring at room temperature for 40 minutes. Under ice cooling conditions.. 
2.49 ml of 1 ,2-dibromoethane was added drop by drop, followed by stirring at room temperature for 14 hours. Ice water 
was poured, followed by extraction with ethyl acetate: the extract was washed with saturated saline, dried over mag- 
nesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel column chromatog- 
raphy and eluted with hexane:ethyl acetate (2:1 ). The desired fraction was collected and concentrated under reduced 
pressure to yield 3.67 g of the title compound. 

1 H-NMR (CDCI3) 5 ppm: 1 .60-1 .68 (2H, m), 1 .70-1 .85 (2H. m). 3.75 (3H. s). 7.00 (1H. d. J=9.6 Hz). 7.77 (1H. d. J=9.6 
Hz), 8.28(1 H f s). 

Process B: 

[0395] In 70 ml of 2-propanol, 1 .82 ml of concentrated sulfuric acid was dissolved; 3.44 g of methyl 1 -(6-chloroimidazo 
[1 : 2-b]pyridazin-2-yl)cyclopropanecar boxylate was added, followed by thermal refluxing for 7.5 hours. After cooling, 
the mixture was concentrated under reduced pressure, neutralized by the addition of aqueous sodium bicarbonate and 
extracted with ethyl acetate. The extract was washed with saturated saline, dried over magnesium sulfate and con- 
centrated under reduced pressure: the crystal precipitated was collected by filtration, washed with ether and hexane 
and dried to yield 1 .98 g of the title compound. The filtrate was concentrated under reduced pressure. The residue was 
subjected to silica gel column chromatography and eluted with hexane:ethyl acetate (5:1). The desired fraction was 
collected, concentrated under reduced pressure and dried to yield 650 mg of the title compound. 
Melting point : 112-114 °C 



Elemental analysis (for C 13 H 14 N 3 0 2 CI): 


Calculated (%): 
Found (%) : 


C. 55.82; H. 5.04; N, 15.02 
C. 55.75: H. 5.17; N, 14.99 



Reference Example 26A 

Production of ethyl 2-(6-chloro-3-methylimidazo[1,2-b)pyridazin-2-yl)-2-met hylpropionate 
Process A: Production of ethyl 6-chloro-3-methylimidazo [1 ,2-b]pyridazine-2-acetate 

[0396] 2.44 g of 3-amino-6-chloropyridazine was suspended in 37 ml of ethanol; 8.40 g of ethyl 4-bromo-3-oxopen- 
tanoate was added, followed by thermal refluxing for 18 hours. After cooling, the mixture was concentrated under 
reduced pressure. The residue was adjusted to pH 7 by the addition of aqueous sodium bicarbonate: ethyl ether was 
added: the precipitated was collected by filtration and extracted with ethyl ether; the extract was washed with saturated 
saline, dried over magnesium sulfate and concentrated under reduced pressure. 

[0397] The residue was subjected to silica gel column chromatography and eluted with hexane:ethyl acetate (1:1). 
The desired fraction was collected to yield 2.63 g of the title compound. 1 H-NMR (CDCI 3 ) 5 ppm: 1.27 (3H. t. J=7.1 
Hz), 2.54 (3H, s), 3.85 (2H, s), 4.19 (2H, q. J=7.1 Hz), 6.99 (1H, d, J=9.6 Hz), 7.82 (1H, d, J=9.6 Hz). 
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Process B: 



20 



- - 40 m , of N.N-dimethy,- 

in mineral oil was added little by little: ^2?^ 1 87 9 of a ^0% dispersion of sodium hydride 
conditions. 3.32 m, of methyl iodide was JSS^^^^T" 9 "° Under iCe C00,in 9 

poured, followed by extraction with ethyl acetate the ZraZ^ 9 ? T tem Perature for 15 hours. Ice water was 
sulfate and concentrated under r^^suTX^ ^"J"* Sa,Urated salir ^ over magnesium 
and eluted with hexane.e.hy, acetate * Si " Ca C0,u ™ chromatography 

sure to yield 2.69 g of the title compound * C °' leCted 3nd ^^Irated under reduced pres 

17ZZ% 5 ^? 1 J = 7 ' 2 "* 169 < 6H - * s), 4.47 (2H, ., J=7 , Hz), , 21 (1H , d, J=9 , 

Reference Example 27A 

Production of ethy, 6-ch,oro-2-methy,imidazo[1 ,2-b]pyridazine-3-carboxyla,e 
SwlfsS 

pressure. The residue was ad usted to pH 7 ^ 

the precipitated was collected by filtration and ItZZZ^ZZ^™™ bicarbona ^ ethyl ether was added: 
dried over magnesium sulfate and concentrated undertducS n T ^ W8S W3Shed With Satura,ed sali ^ 
hydroxide (1.1) was added: the crystal pJ^teZtcl ^r, ^ e,hano '- 1 ^ aqueous solution of sodium 
residue was crystallized by the eZn^X^^^J^^T''^ ^ "~ a 9 a - The 

'H-NMR (CDCI 3 ) 6 ppm: 1 .45 (3H. t. J=7 2 Hz) 2 74 «H ,w « S. " yi6 ' d 3 ° 9 9 ° f ,he ' itle C0mp0Und 

d.J=9.6Hz). '-^^), 2.74 (3H,s). 4.18 (2H ^ J=7.2 Hz), 6.97 (1H, d, J=9.4 Hz), 7.85 (1H, 

Reference Example 28A 

Prod -«onofN,6^ 

Sus^ ^^^^^^ -.and 2.72 m, of N-ethyldiisopropylamine 
at room temperature for 1 hour. To the reaction mixWetf 1 a oi oh S ° n * d ; ,m,da20,e W3S adde * followed *» s,i ™9 
by stirring a, room temperature for 5 hours. WateTwas added the 22? " ^ hydr0chloride ™* added, followed 
with water and ether and dried to yield 2.93 To letTcon^ "ashed 



Elemental analysis (for C 10 H 10 N 5 Q 3 CI): 



Calculated (%): { C , 42.34; H. 3.55: N 24 69 
Found (%): | C, 42.40: H. 3.56; N. 24.76 



Reference Example 29A 
Production of ethy, 2-(6-ch.oroimidazo[1 .2,b]pyridazin-2-y,)-2-ethy,butanoa te 
Process A: Production of ethyl 4-bromo-2,2-diethyl-3-oxobutanoate 

in a water bath. After stirring at room temperature for 3 luL £ ♦ ' ° ° f 8Ce,iC 8dd Was added dro P b V drop 
The residue was dissolved fn hexane. Z^^Si^SS'' C ° ncentra,ed Under reduced P™ ™ 
dned over magnesium sulfate and concentrated unde^ eduS ! * T bicarbonate and saturated saline. 
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Process B: 

[0402] 13.2 g of ethyl 4-bromo-2 : 2-diethyl-3-oxobutanoate, 5.89 g of 3-amino-6-chloropyridazine and 5.76 g of so- 
dium bicarbonate were suspended in 33 ml of ethanol. followed by thermal refluxing for 1 day. After cooling, water was 
added, followed by extraction with diisopropyl ether; the extract was washed with saturated saline., dried over magne- 
sium sulfate and concentrated under reduced pressure. 

The residue was subjected to silica gel column chromatography and eluted with hexane:ethyl acetate (4: 1 ). The desired 
fraction was collected and concentrated under reduced pressure to yield 5.20 g of the title compound. 
Melting point : 68-70 °C 



Elemental analysis (for C 14 H 18 N 3 0 2 CI): 


Calculated (%): 
Found (%) : 


C, 55.85; H. 6.13; N f 14.21 
C. 55.86; H. 6.07; N, 13.99 



Reference Example 30A 

Production of 4-(diphenylmethylamino)-1-piperidinepropanamine 

Process A: Production of N-[3-[4-(diphenylaminomethyl) piperidino]propyl]phthalimide 

[0403] 7.38 g of N-(3-bromopropyl)phthalimide and 7.07 g of 4-(diphenylmethylamino)piperidine were dissolved in 
80 ml of N.N-dimethylformamide: 4.04 g of potassium carbonate was added : followed by stirring at room temperature 
for 17 hours. Ice water was added to the reaction mixture, followed by extraction with ethyl acetate; the extract was 
washed with saline ; dried over magnesium sulfate and concentrated under reduced pressure. The residue was sub- 
jected to silica gel column chromatography and eluted with hexane:ethyl acetate:triethy!amine (50:50:2). The desired 
fraction was collected and concentrated under reduced pressure to yield 9.65 g of the title compound as an oily sub- 
stance. 

1 H-NMR (CDCI 3 ) 0 ppm: 1 .08-1 .30 (2K m) : 1 .42-1 .64 (2H. m), 1 .74-1 .92 (4H ; m) : 2.25-2.42 (1 H. m). 2.34 (2H. t. J=7.2 
Hz) : 2.65-2.83 (2H : m). 3.73 (2H, t : J=6.9 Hz), 4.96 (1H. s) : 7.12-7.40 (10H : m) : 7.65-7.73 (2H, m). 7.78-7.88 (2H : m). 

Process B: 

[0404] 9.65 g of N-[3-[4-(diphenylaminomethyl)piperidinol propyljphthalimide was dissolved in 40 ml of ethanol; 1 .08 
ml of hydrazine monohydrate was added, followed by thermal refluxing for 3.5 hours. After cooling, diisopropyl ether 
was added to the reaction mixture; the crystal precipitated was collected., washed with diisopropyl ether, dissolved in 
45 ml of a 1 N aqueous solution of sodium hydroxide, 20 ml of tetrahydrofuran and 20 ml of water, and extracted with 
ethyl acetate. The extract was washed with water and saturated saline, dried over sodium sulfate and concentrated 
under reduced pressure to yield 4.02 g of the title compound. 1 H-NMR (CDCI 3 ) 5 ppm: 1 .23-1 .67 (4H. m). 1 .82-1 .98 
(4H : m), 2.29-2.36 (2H, m), 2.32-2.52 (1 H, m), 3.73 (2H, t ? J=7.4 Hz). 2.71 (2H. d. J=6.8 Hz). 2.73-2.9 (2H. brm). 5.02 
(1H, s), 7.10-7.57 (10H.m). 

Reference Example 31 A 

Production of N-(3,6-dichlorotmidazo[1,2-b]pyridazine-2-carbonyl)glyc ine ethyl ester 

[0405] 0.86 g of N-(6-chloroimidazo[1 ; 2-b)pyridazine-2-carbonyl)glycine ethyl ester was suspended in 30 ml of ethyl 
acetate; 1.2 g of N-chlorosuccinimide was added, followed by thermal refluxing for 20 hours. After cooling, 30 ml of 
tetrahydrofuran was added; the mixture was washed with an aqueous solution of sodium thiosulfate and saline, dried 
over magnesium sulfate and concentrated under reduced pressure; ethyl ether was added to the residue; the crystal 
precipitated was collected by filtration, washed with ethyl ether and dried to yield 0.552 g of the title compound. 1 H- 
NMR (CDCI3) 5 ppm: 1 .32 (3H. t : J-7.2 Hz), 4.27 (2H, d, J=5.6 Hz). 4.27 (2H. q. J=7.2 Hz). 7.21 . 7.91 (each 1 H. d 
J=9.6 Hz), 7.82 (1 H, t. J=5.6 Hz). 
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Reference Example 32A 



Production of N^-cn.o.oi.i^ofU-bJpyridazine^-carbony,) p - a ,anine ethy, ester 
1.69 g of M anine ethy, ester hydrochiorid a^^ 

3 hours. Ice water was added to the reaction mixturfthe IS , ,T add6d ' f0 "° Wed ^ further sti ™9 *>r 
water and dhed to yie,d 2.57 g of the «i„e J^'S^T^!^ M ^ -shedLh 



Elemental analysis (for C 12 H 13 N 4 O a CI): 

| C - 48.58; H.4.42; N r 18.88 
j C. 48.43; H ; 4.33; N ; 18.68 



Calculated (%) 
Found (%) : 



Reference Example 33A 



Produce ., ahy , 6^^ 3 -™ %limite0( , ^^^^ 



m.xture was concentrated under reduced wb^^'^T V ref,UXing f ° r 5 hours - Af ter cooling the 

solu tio n of sodium hydrogen carbonatetd'exS 7 * *• —on of an ac^oE 

with , saline, dried over magnesium sulfate and concent ^un^^ ^ lm ^ 6XtraCt Was washed 

residue; the crystal precipitated was collected b^^^^^T, ^ acetate ™* added to the 

compound. y T,,Irat,on - washed with ethyl acetate and dried to yield 3.9 g of the title 

Melting point : 1 70-1 71 °C 



30 



35 



40 



45 



50 



55 



Elemental analysis (for C 10 H 10 N 3 O 2 CI): 



Calculated (%) 
Found (%) 



C ? 50.12; H. 4.21: 
C 50.28; H. 4.18: 



N : 17.53 
N : 17.23 



Reference Example 34A 
Production of N-tS-chioro-S-rnethyWd^ 

2n : 30 -"T^ -s suspended in 40 m, of tetrahy- 

for 3 ho Urs . The mixture was concentrated trTZ^^^T^ * ^ * r °° m te «- 
of 50 ml of water and 1 N hydrochloric acid- the mZ S!! T" 6 W3S adjus,ed t0 P H 4 by the addition 
0 9 /* 6 mT^ f ^tion and dried to yield 2 .55 

of N,N-d,methylformamide: 1 .07 g of N N'-carbonvldiZZ , 9 '* carbox y |lc «*J was dissolved in 20 ml 

30 minutes. To this mixture. g 

flowed by further stirring for 3 hours 60 m of S^SE^?" 0 915 °' ' rie ' hylamine We ' e adde * 

---"ectedbyfirtration^ashedwithwaterandd^dr 

y eia 1 1 8 9 of the title compound. Melting point : 1 92-1 95 °C 



Elemental analysis (for C 12 H 13 N 4 Q 3 CI): 

| C ; 48.58; H. 4.42: 
! C. 48.65; H. 4.13: 



Calculated (%) 
Found (% 



N r 18.88 
N, 18.93 



Reference Example 35A 
Production of 6^hloro.2-isopropy.imida2ct1 { 2-bj Py rida,ine 



108 



EP 1 123 936 A1 



room temperature for 30 minutes. To this mixture, water and hexane were added; the organic layer was separated; 
the water layer was extracted with hexane. The organic layers combined were washed with water and a saturated 
aqueous solution of sodium hydrogen carbonate, dried over magnesium sulfate, filtered and concentrated under re- 
duced pressure. 

[0410] The residue was dissolved in ethanol (20 ml); 3-amino-6-chloropyridazine (5.18 g) and sodium hydrogen 
carbonate (6.30 g) were added, followed by thermal refluxing for 3 hours. Water and ethyl acetate were added to the 
reaction mixture: the insoluble substances were filtered off: the organic layer was separated; the water layer was 
extracted with ethyl acetate. The organic layers combined were washed with water treated with activated charcoal., 
filtered and concentrated under reduced pressure. The residue was dissolved in ethyl acetate; the insoluble substances 
were filtered and concentrated under reduced pressure. The residue was subjected to silica gel column chromatography 
(hexane:ethyl acetate 3:1 ) and recrystallized from hexane to yield the title compound (1 .37 g). 
Melting point : 1 06-1 08 °C 



Elemental analysis (for C 9 H 10 N 3 CI) : 


Calculated (%): 
Found (%) : 


C ; 55.25; H ; 5.15; N. 21.48: CI. 18.12 
C. 55.35; H. 5.10; N. 21.50: CI. 18.03 



Reference Example 36A 

20 

Production of isopropyl 6-chIoro[1 : 2,4]triazolo[1 .5-b]pyridazine-2-carboxylate 2.14 g of 

[0411] 6-chloro[1 : 2 ; 4]triazolof1 ,5-b]pyridazine-2-carboxyiic acid and 5.57 ml of N-ethyldiisopropylamine were dis- 
solved in 30 ml of N : N-dimethylformamide; 3.23 ml of isopropyl iodide was added, followed by stirring at room temper- 
25 ature for 1 0 hours and at 50 °C for 3 hours. After cooling, water was added, followed by extraction with ethyl acetate; 
the extract was washed with saturated saline, dried over magnesium sulfate and concentrated under reduced pressure! 
The residue was subjected to silica gel column chromatography and eluted with ethyl acetate. The desired fraction 
was collected and concentrated under reduced pressure to yield 2.21 g of the title compound. 

1 H-NMR (CDCI 3 ) 6 ppm: 1.46 (3H : s), 1.49 (3H. s). 5.33-5.53 (1H, m), 7.52 (1H, d, J=9.6 Hz). 8.19 (1H. d. J=9.6 Hz). 
30 Reference Example 37A 

Production of N-(6-chloro[1 ,2,4]triazolo[1 ,5-b]pyridazine-2-carbonyl) -2,2-dimethylglycine ethyl ester 

[0412] 1.52 g of 6-chloro[1 .2,4]triazolo[1 .5-b]pyridazine-2-carboxylic acid and 1.45 ml of N-ethyldiisopropylamine 
35 were suspended in 1 5 ml of N. N-dimethylformamide: 1 .37 g of N.N'-carbonyldiimidazole was added, followed by stirring 
at room temperature for 3 hours. To the reaction mixture. 1.41 g of 2-aminoisobutyric acid ethyl ester hydrochloride 
was added, followed by stirring at room temperature for 4 hour. Water was added, followed by extraction with ethyl 
acetate-tetrahydrofuran (1:1); the extract was washed with saturated saline, dried over magnesium sulfate and con- 
centrated under reduced pressure; the crystal precipitated was washed with ethyl ether, collected by filtration and dried 
40 to yield 1 .48 g of the title compound. The filtrate was concentrated under reduced pressure. The residue was subjected 
to silica gel column chromatography and eluted with ethyl acetate. The desired fraction was collected and concentrated 
under reduced pressure to yield 450 mg of the title compound. 

1 H-NMR (CDCI3) 5 ppm: 1.29 (3H, t, J=7.1 Hz), 1.73 (6H, s), 4.26 (2H. q. J=7.2 Hz). 7.52 (1H. d. J=9.4 Hz). 7.94 (1H 
brs),8.16(1H, d, J=9.4 Hz). 

45 

Reference Example 38A 

Production of isopropyl 2-(6-chloroimidazo[1 ,2-b]pyridazin-2-yl)-2-methylpropio nate 

50 [041 3] In 1 8 ml of isopropanol, 995 mg of concentrated sulfuric acid was dissolved: 1 .0 g of methyl 2-(6-chloroimidazo 
[1,2-bjpyridazin-2-yl)-2-methylpropio nate was added, followed by thermal refluxing for 40 hours. After cooling, the 
mixture was concentrated under reduced pressure, neutralized by the addition of aqueous sodium bicarbonate and 
extracted with ethyl acetate. The extract was washed with saturated saline, dried over magnesium sulfate and con- 
centrated under reduced pressure; the crystal precipitated was collected, washed with hexane and dried to yield 794 

55 mg of the title compound. The filtrate was concentrated under reduced pressure. The residue was subjected to silica 
gel column chromatography and eluted with hexane:ethyl acetate (5:1). The desired fraction was collected and dried 
to yield 21 5 mg of the title compound. Melting point: 100-101 °C 
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Elemental analysis (for C 13 H 16 N 3 0 P CI): 
Calculated (%); j C. 55.42; H. 5.72; N. 14.91 
Found (%) : | c. 55.46; H. 5.53^ N ? 14.94 



Example 133A 



50 



Melting point 98 - 1 01 °C (decomposed) wmpouna. 



Elemental analysis: for C^H^O^ . 1/3CH 3 C0 2 C 2 H 5 



Calculated (%) 
Found (%) 



C : 61.92 ; 
C : 61.54 : 



H : 6.83 : 
H, 6.83 ; 



N : 8.53 
N ; 8.50 



Example 134A 



Melting point 176°C (decomposed) 



Example 135A 



Elemental analysis: for C 39 H 49 N 5 O 10 


Calculated (%): 
Found (%): 


C ; H s 62.64 ; 6.60 ; N. 9.36 
C : 62.50 ; H ; 6.56 ; N. 9.43 



(1490 rnmo!) „l sodium ca,tZte »S i« » ' 7^ ***">™»**Ki°'m*# "at. and 158 A 9 

rtda2in-2-,i|. 2 . me , hy ip ro „ io ",i:".:~ l :7^^^^ 

.. eo-o md stl(red , 0[ , „ our . The JJ^-^J^ 
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To the residue were added 2000 mL of water and 2000 ml_ of ethyl acetate : followed by separation into two layers. 
The aqueous layer was washed with 1 000 mL of ethyl acetate twice : and 2000 mL of ethanol was added to the aqueous 
layer. After the aqueous layer was adjusted to about pH 6 by the addition of 1000 mL of 1N hydrochloric acid : the 
crystals formed were collected by filtration, washed with 800 mL of water and 800 mL of ethanol:water ( 1 : 1 ) , and 
dried to yield 353.6 g of the crude title compound. HPLC purity area percentage 97.7%, Yield 82.0% 
[041 7] To 353.6 g of the crude title compound thus obtained was added 1 240 mL of ethanoL and heated under reflux 
for 1 hour. The solution was stirred under ice-cooling. The crystals formed were collected by filtration, washed with 
930 mL of cold ethanol and dried. The resulting crystals were suspended in 2000 mL of water and stirred for 1 hour 
while heating in a water bath (inner temperature 65 - 70 °C). After cooling to room temperature, the crystals formed 
were collected by filtration, washed with 1000 mL of water and dried to yield 276 g of the title compound. 
Melting point 203 - 205°C (The crystals began to soften at 110 - 120°C and solidified again.) 



Elemental analysis: for C3 1 H 37 N 5 03 <> 2H20 


Calculated (%): 
Found (%): 


C, 66.05; H, 7.33; N r 12.42 
C, 66.35 ; H, 7.29 : N, 12.39 



[0418] Powder X-ray diffraction analysis result 



D-Space : angstrom 


Intensity l/l 0 (%) 


6.94 


84 


12.88 


41 


13.72 


62 


15.10 


53 


17.56 


84 


18.70 


39 


19.24 


62 


20.66 


60 


21.06 


100 


21.76 


54 


26.42 


43 


28.24 


37 



Example 136A 

Method for producing 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 .2-b]pyridazin-2-yl]- 
2-methylpropionic acid (anhydride) 

[0419] In 500 mL of ethanoL 3.20 g (5.67 mmol) of the 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo 
[1 ; 2-bjpyridazin-2-yl]-2-methylpropionic acid dihydrate obtained in Example 135A was dissolved under heating, fol- 
lowed by concentrating at atomospheric pressure until the total volume became 250 mL. After standing at room tem- 
perature, the crystals formed were collected by filtration, washed with ethanol and dried to yield 2.67 g of the title 
compound. 

Melting point 205 - 206°C (decomposed) 



Elemental analysis: for C 31 H 37 N 5 0 3 


Calculated (%): 
Found (%): 


C, 70.56; H,7.07; N, 13.27 
C : 70.42; H.6.89; N, 13.32 



[0420] Powder X-ray diffraction analysis result 



D-Space, angstrom Intensity l/l 0 (%) 


3.20 


32 


3.48 


100 



111 
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(continued) 



D-Space ; angstrom Intensity l/l n (%) 


11.62 


^n j 


15.46 


35 


16.60 


37 


17.56 


33 


18.46 


72 


19.26 


33 


20.12 


30 


20.58 


38 


23.38 32 




L_ 2340 


33 



Example 137A 



20 



25 



30 



35 



40 



45 



waterbath (bath temperature BO'C cS^r^tl T "I 136A and S,irred for 3 hours * a 

washed with water and dried to y TeldT 2 33^^ 

ridinojpropytaminojimid azo[1 -Spyridazin 2 I m Z P ^"i" 9 ^-^-^Phenylmethoxyjpipe: 

tained in Example 135A o^^SS^^^SS^ ^ & idemiCa ' *° ,he C ° mp ° Und ° b " 
ray diffraction analysis data, etc. a 9 re *™nt of their melt.ng points, elemental analysis values, powder X- 

Example 138A 
2 P r^ioXa^ 

Kd^^ 

^t^^:^^^ ~ f and stirred at t eo»C for 8.5 hours. After cool- 
dried over magnesium sulfate. FolSng to underrlT T ^ ' Mne SOlU,i ° n and 

gel column chromatography to be .Z wSSSSS ST* ? ^ SUt>jeCted t0 SiNca 
collected and concentrated to yield 104 g of e%V aCeta,e me,hanol tnelh y |am '^ (50:5:1). The desired fraction was 

adjusted "o pH 5 by Z ",mZ«LZ . T ~"" ="»~» «V" «» 

Melting point 219 - 220°C H a 



50 



Elemental analysis: for C 32 H 
Calculated (%); | C : 70.95 
Found (%): j c. 70.85 



32 n 39 N 5°3 



H : 7.26 ; 
H. 7.00; 



N : 12.93 
N r 13.20 



55 
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Experimental Example 1A 

Effect on histamine-induced skin reactions in guinea pigs 

[0423] Male Hartley guinea pigs weighing about 500 g were used. After the dorsal hair was shaved under ether 
anesthesia. 1 ml of a 2.5% pontamine sky blue solution was injected intravenously administered, and then 0.1 ml of 
histamine at 3 u g/ml was injected intradermal^ into 2 sites (left and right) in the back. Thirty minutes after the injection 
of histamine, animals were killed by bleeding and the skin was removed. Two perpendicular diameters (mm) of each 
blue spot on the inside of the skin were measured and multiplied; the mean for the two products was taken as the 
microvascular permeability index. Test compounds were suspended in a 5% gum arabic solution and orally adminis- 
tered in a volume of 0.2 ml/100 g body weight 1 hour before histamine administration. Animals in the control group 
received the same volume of a 5% gum arabic solution. The suppression rate of the sample for the title reaction was 
calculated using Equation 1 . 

Equation 1 

Inhibition (%) of histamine-induced skin reactions = 100 
• (1 - vascular permeability index in the presence of 
drug/vascular permeability index in control group) 

[0424] The results are given in Table 1 . 



Table 1 



Compound 


Inhibition (%) of Histamine-induced Skin Reactions, 3 mg/kg Oral Administration 


Example 6A 


91 


Example 12A 


91 


Example 18A 


91 


Example 20A 


92 


Example 21 A 


91 


Example 37A 


92 


Example 41 A 


92 


Example 45A 


91 


Example135A 


91 



Experimental Example 2A 

1) Preparation of guinea pig eosinophils 

[0425] To male Hartley guinea pigs, 2 ml of equine serum (Bio-Whittaker, Inc.) was intraperitoneally administered 
once weekly for 8 consecutive weeks. At 48 hours after final administration, 75 ml of physiological saline was intra- 
peritoneally injected, after which the saline was recovered and centrifuged at 400 • g for 5 minutes. The resulting 
sediment was suspended in 5 ml of Percoll solution (density (d) = 1 .07) and layered on top of the multiple layers of 
different densities of Percoll solution (density(d) = 1.112, 5 ml: d = 1.095. 10 ml; d = 1.090. 10 mi; d = 1.085, 5 ml), 
followed by centrifugation at 1 .000 x g for 25 minutes (20°C). The cell layer formed at the interface between densities 
1.112 and 1 .095 was collected. Erythrocytes present in the collected cell sediment were removed by hypotonic treat- 
ment (suspended in water for 30 seconds). 

[0426] The cell sediment was washed 3 times with Hanks' solution containing 1 0 mM Hepes (Dojin Kagaku) (Hanks- 
Hepes) and suspended in a Hanks-Hepes solution containing 2% human serum albumin (Wako Pure Chemical Industry 
or Sigma) (Hanks-Hepes-HSA) to a final concentration of 5.56 :> 1 0 6 cells/ml. Eosinophil purity was 90%. viability being 
over 98%. 
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2) Determination of chemotactic reaction suppression 

^L^nlt^;^ ^^l^r eC " ° f Ha " ks - He P-HSA so,ution containing 
minutes in a carbon ^in^t^^^i hT^' f °"° Wed by inCUbati ° n at 37 ° C for 30 
bated at 37 C for 15 minutes was addS ^to Ch!Lf ^ ,? e °r° Ph " sus P ension < 5 ' 1 ° 6 cells/ml), previously incu- 
m), which serves as ^^^^S^T^ (P °' yCart0nate memb ™ e . P° r * ■«» 3 urn, thickness 1 0 u 
of reaction in the C0 2 1 cub h ^eZ^ZZT ^ '° the 24 - We " petri diSh ' After 2 ^ 

Equation 2 

Chemotactic reaction suppression rate = [1 - (number of 
migrating celts in the presence of drug/number of migrating 
cells in the absence of drug)] • 100 

- ^~Z1^ZL~ ~ * - — — " > ' - «) - — - 

Table 2 



Compound 


Suppression Rate (%) 


Example 2A 


54 


Example 6A 


64 


Example 20A 


61 


Example 34A 


50 


Example 35A 


52 


Example 36A 


64 


Example 47A 


54 


Example 51 A 


80 


Example 59A 


54 


Example 61 A 


50 


Example 62A 


52 



Preparation Example 1A 
[0428] 



45 



50 



55 



(1) 


Compound of Example 6A 


(2) 


Lactose 


(3) 


Corn starch 


(4) . 


Gelatin 


(5) 


Magnesium stearate 
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Preparation Example 2A 
[0430] 



(1) 


Compound of Example 6A 


10.0 mg 


(2) 


Lactose 


70.0 mg 


(3) 


Corn starch 


50.0 mg 


(4) 


Soluble starch 


7.0 mg 


(5) 


Magnesium stearate 


3.0 mg 



[0431 ] 1 0.0 mg of the compound obtained in Example 6A and 3.0 mg of magnesium stearate were mixed and gran- 
ulated, using 0.07 ml of an aqueous solution of soluble starch ( containing 7.0 mg of soluble starch). The resulting 
granules were dried and mixed with 70.0 mg of lactose and 50.0 mg of corn starch, followed by compression, to yield 
tablets. 

Preparation Example 3A 
[0432] 



(1) 


Compound of Example 6A 


5.0 mg 


(2) 


Sodium chloride 


20.0 mg 


(3) 


Distilled water was added to reach a total quantity of 2 ml. 



[0433] 5.0 mg of the compound obtained in Example 6A and 20.0 mg of sodium chloride were dissolved in distilled 
water and diluted with water to reach a total quantity of 2.0 ml. 

The resulting solution was filtered and aseptically packed in a 2 ml ampule, which was sterilized and sealed to yield a 
solution for injection. 

Preparation Example 4A 

[0434] 



(1) 


Compound of Example 135A 


10.0 mg 


(2) 


Lactose 


60.0 mg 


(3) 


Corn starch 


35.0 mg 


(4) 


Gelatin 


3.0 mg 


(5) 


Magnesium stearate 


2.0 mg 



[0435] A mixture of 10.0 mg of the compound obtained in Example 135A ? 60.0 mg of lactose and 35.0 mg of corn 
starch was granulated through a sieve of 1 mm mesh, using 0.03 ml of a 10% aqueous solution of gelatin (containing 
3.0 mg of gelatin), after which It was dried at 40 °C and again sieved. The resulting granules were mixed with 2.0 mg 
of magnesium stearate, followed by compression. The resulting core tablets were coated with a sugar coat, using an 
aqueous suspension of sucrose, titaniumdioxide, talc and gum arabic. 
[0436] The coated tablets were polished with beeswax to yield finished coated tablets. 

Preparation Example 5A 

[0437] 



(1) 


Compound of Example 135A 


10.0 mg 


(2) 


Lactose 


70.0 mg 


(3) 


Corn starch 


50.0 mg 


(4) 


Soluble starch 


7.0 mg 


(5) 


Magnesium stearate 


3.0 mg 
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Preparation Example 6A 
[0439] 



(D 
(2) 
(3) 
(4) 
(5) 



Compound of Example 138A 

Lactose 

Corn starch 

Gelatin 

Magnesium stearate 



10.0 mg 
60.0 mg 
35.0 mg 
3.0 mg 
2.0 mg 



3.0 mg of gelatin) after which it was dZ**7n™r « 9 ° aqUe ° US SO,ut,on of 9 elatin (containing 

of magnesL 9ranu.es were mixed with 2.0 mg 9 

aqueous suspension of sucrose. tiLiumTxide M^^^c ™ ^ * ^ "*» m 

The coated tablets were polished with beeswax to yield finished coated tablets. 

Preparation Example 7A 
[0441] 



d) 
(2) 
(3) 
(4) 
(5) 



Compound of Example 138A 
Lactose 
Corn starch 
Soluble starch 
Magnesium stearate 



10.0 mg 
70.0 mg 
50.0 mg 
7.0 mg 
3.0 mg 



[0442] 10.0 mg of the compound obtained in Examole 138A anri q n mn rt f ™ 

g r ~15 

Preparation Example 8A 

[0443] After uniformly mixing 1500 g of the compound disclosed in Example 135A 2025 o of i a rt«c« 3 „h cce c , 
corn starch in a fluidized bed granulator (FD-5 S POWREX ro nta m^T . 9 a " d 556 5 9 of 



Table 


t formulation: 




Composition 


Amount (mg) 


(1) 
(2) 
(3) 


Compound of Example 135A 

Lactose 

Corn starch 


100.0 
135.0 
37.1 
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(continued) 



Tablet formulation: 




Composition 


Amount (mg) 


(4) 


Croscarmellose sodium 


15.0 


(5) 


Hydroxypropylcellulose 


8.4 


(6) 


Magnesium stearate 


4.5 




Total (Core tablet) 


300.0 



Film coated tablet formulation: 


(1) 


Core tablet 


300.0 


(Film ingredients) 






(2) 


Hydroxypropylmethylcellulose 291 0 


7.485 


(3) 


Macrogol 6000 


1.5 


(4) 


Titanium oxide 


1.0 


(5) 


Ferric oxide 


0.015 




Total 


310.0 



Preparation Example 9A 

[0444] About 13500 film coated tablets of the following formulation containing 25 mg of the compound disclosed in 
Example 135A per tablet was prepared in accordance with the method disclosed in Preparation Example 8A. 



Tablet formulation: 


Composition 


Amount (mg) 


(1) 


Compound of Example 135A 


25.0 


(2) 


Lactose 


210.0 


(3) 


Corn starch 


37.1 


(4) 


Croscarmellose sodium 


15.0 


(5) 


Hydroxypropylcellulose 


8.4 


(6) 


Magnesium stearate 


4.5 


Total (Core tablet) 


300.0 



Film coated tablet formulation: 


(1) 


Core tablet (Film ingredients) 


300.0 


(2) 


Hydroxypropylmethylcellulose 291 0 


7.485 


(3) 


Macrogol 6000 


1.5 


(4) 


Titanium oxide 


1.0 


(5) 


Ferric oxide 


0.015 


Total 




310.0 



Preparation Example 10A 

[0445] About 13500 film coated tablets of the following formulation containing 5 mg of the compound disclosed in 
Example 135A per tablet was prepared in accordance with the method disclosed in Preparation Example 8A. 
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(Tablet formulation: 




Composition 


Amount (mg) 


(1) 


Compound of Example 135A 


5.0 


(2) 


Lactose 


230.0 


(3) 


Corn starch 


37.1 


(4) 


Croscarmellose sodium 


15.0 


(5) 


Hydroxypropylcellulose 


8.4 


(6) 


Magnesium stearate 


4.5 




Total (Core tablet) 


300.0 



Film co 


ated tablet formulation: 




d) 


Core tablet 


300.0 




(Film ingredients) 




(2) 
(3) 
(4) 
(5) 
Total 


Hydroxypropylmethylcellulose 291 0 
Macrogol 6000 
Titanium oxide 
Ferric oxide 


7.485 
1.5 
1.0 
0.015 

310.0 



Preparation Example 11 A 



Tablet formulation: 





Composition 


Amount (mg) 


(1) 


Compound of Example 135A 


1.0 


(2) 


Lactose 


234.0 


(3) 


Corn starch 


37.1 


(4) 


Croscarmellose sodium 


15.0 


(5) 


Hydroxypropylcellulose 


8.4 


(6) 


Magnesium stearate 


4.5 




Total (Core tablet) j 


300.0 



Film coated tablet formulation: 



(1) 


Core tablet 


| 300.0 




(Film ingredients) 




(2) 


Hydroxypropylmethylcellulose 2910 


7.485 


(3) 


Macrogol 6000 


1.5 


(4) 


Titanium oxide 


1.0 


(5) 


Ferric oxide 


0.015 




Total 


310.0 
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Preparation Example 12A 
[0447] 



White vaseline 


40 g 


Cetanol 


10g 


Bleached bees wax 


5g 


Sorbitan sesquioleate 


5g 


Lauromocrogold 


0.5 g 


Methyl parahydroxybenzoate 


0.1 g 


Propyl parahydroxybenzoate 


0.1 g 


Purified water 


adequate amount 



[0448] An official absorption ointment (100 g) of the above formulation was heated to 70°C in advance, and to its 
solution was added a solution prepared by dissolving under heating 1 g of the compound prepared in Example 135A 
in 20 mL of methanol . After heating and mixing at that temperature for 1 0 minutes, the remaining methanol was removed 
and the residue was cooled to room temperature to provide an absorption ointment. 

[Example B:Compound(r)] 

Reference Example 1B 

Production of ethyl 2-(6-chloroimidazo[1 ,2-b]pyridazin-2-yl)-2-methylpropio nate 
Method A 

Step A: Ethyl 6-chloroimidazo[1 ,2-b]pyridazine-2-acetate 

[0449] After 11 .2 g of 3-amino-6-chloropyridazine was suspended in 150 mL of ethanol. 28.6 g of ethyl 4-chloroac- 
etoacetate was added thereto and heated under reflux for 24 hours. After cooling, the mixture was concentrated under 
reduced pressure and the residue was adjusted to pH 7 by the addition of an aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed with a saline solution and dried over magnesium 
sulfate. After concentration under reduced pressure. The residue was subjected to silica gel chromatography to be 
eluted with hexane:ethyl acetate (2:3). The desired fraction was collected to provide 1 2.7 g of the title compound. 
1 H-NMR (CDCI 3 ) 6 ppm: 1 .29 (3H ? t, J=7 Hz) ; 3.89 (2H : s), 4.23 (2H. q. J=7 Hz). 7.05. 7.85 (1 H each. d. J=9 Hz). 7.95 
(1H : s) 

Step B: 

[0450] In 50 mL of N ; N-dimethylformamide was dissolved 6.8 g of ethyl 6-chloroimidazo[1 ; 2-b]pyridazine-2-acetate. 
While stirring in ice-cold water 2.46 g of 60% oleaginous sodium hydride dispersion in mineral oil was added in small 
portions, and thereafter the mixture was brought to room temperature and stirred for 30 minutes. To the mixture was 
added 4.36 mL of methyl iodide while cooling in ice-cold water and thereafter stirred at room temperature for 2 hours. 
To the mixture was poured ice-cold water, and then extracted with ethyl acetate. The extract is washed with a saline 
solution, dried over magnesium sulfate, and concentrated under reduced pressure. The residue was subjected to silica 
gel chromatography to be eluted with hexane:ethyl acetate (2:1 ). The desired fraction was collected and concentrated 
to provide 4.06 g of the title compound. 
Melting point 64 - 65°C 



Elemental analysis: 


forC 12 H 


14 N 3 0 2 CI 




Calculated (%): j C 


, 53.84 ; 


H. 5.27 ; 


N. 15.70 


Found (%): j C 


, 53.85 ; 


H, 5.16; 


N, 15.80 



Method B 

[0451] The title compound can also be synthesized by the following method. 
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[0452] A suspension of 3-amino-6-chloropyridazine (80.0 g). ethyl 4-bromo-2 2-dimethvl-3-oxobutan a tP r?ni n \ an n 
diso^mhydroge^ 

: «T m ( u ::<? :r ted / wice ; ith ethyi aceta,e <3o ° mL) - The combined >^ns 

w n water (600 mL) twice and with a saturated aqueous sodium chloride solution (300 mL). dried over maanesium 

ss;r:r° n ' ? tered ' and concentrate under reduced "»—«•■ t ° ^ ^sssr 

Zced olirTH : T "I miXtUre W8S fi ' tered 10 rem ° Ve ,he insoluble material and concentrated under 
1) and Z7» Lh f reS ' h ^ SUbjeCt6d t0 Si ' iCa 961 chromat °9^Phy (hexane:eth y i acetate 100:1 . 2:1 and then 
1 .1), and crystallized from hexane to provide the title compound (99.3 g). 

Example 1B 

Method for producing ethyl 

2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1.2-b]pyridazin-2-yl]-2-methylpropionate 

S ffi A ,h, iXtUre ■? 9 (3? 4 mm0l) ° f 4 "( di P h ^y^ethoxy)-1 -piperidinepropaneamine. 1 0.00 g (37 4 mmol) of 

ea ed toTrTSS'?^'^ 2 ^^ 0 ° a,e and 3 94 9 (3? 4 mm0l > ° f -diumca* 0 nTwas 
heated to 192 - 1 95 C and stirred for 3.5 hours. After cooling to room temperature. 100 mL of ethyl acetate was added 

and dissolved, and then washed with 1 00 mL and 50 mL of water. The organic layer was conce^^SS 

J!) The dLTredSr 16 ' 10 ? 9e ' Chromat °S ra P"y to be eluted with ethyl acetate: methanohtriethy. amine (1 00 

HP LC nltT ^ C °" eCted Concentrated t0 P^'de 10.22 g of the crude title compound 

HPLC purity area percentage 90.9%, Yield 44.7%. 

Example 2B 

2 M lipS; 9 S,hyl 2 ' [6 - I3 -t 4 -( di P hen y |methox y)P'P-dinoJpro Py .amino]imid azo[1 .2-b] Py ridazin-2- y l]- 

EUULi!! 13 4 mL ! f N - metn y , - 2 -Py rrolidi none were dissolved 6.49 g (20 mmol) of 4-(di P henylmethox y )-1-piperid- 
epropaneam,neand 2 .68g(10.0mmo,)ofethy.^ 

^^m^J^TTfT!^ Stlrred f ° r 45 h ° UrS - A,ter C00lin9 ,0 room temperature. 20 mL of 
Th! I™ 9 ( TT 0 0 [ sodlumn y dra 9encarbona.e were added and extracted twice with 30 mL of ethyl acetate 

Iressu^hrriZw ^ U V - " *"* and th6 °* mfc la ^ r Was concentrated under red d 
(1 00 5 1^ The H !' rt f S , J S 09 Chr0ma, °9 ra P h y ,0 be eluted ^th ethyl acetate:methanol.triethy.amine 

83° vied?7° h - Wa r°" eC,ed 8nd concentrated »° P^ide 5.14 g of the crude title compound Pu% 

83 /o, yield 77%, determined from the integral values of the proton NMR 

Example 3B 

2 M mXl 0 ro P p?onaS 1g ^ 2 - [6 - [3 - [4 - (diphen y |methox V)P i P erid 'nc]P^Py'aniino]imid azo[1 .2-b]pyndazin-2-yl]- 

[0455] In 120 mL of dimethyl sulfoxide were suspended 54.54 g (168 mmol) of 4-(diphenylmethoxy)-1 -oioeridine 
9 1 12.2 mmol) of sodium carbonate, heated to 160°C and stirred for 2 hours. After cooling to room temperature 300 

tie " 5 Cl 0 fl h L ° f W3,er W6re 3dded and S6parated in, ° tW ° la ^ ™* "Ban* .aye ^Is w sh d 
T.rlT > ! , L 3 concenlrated under reduced pressure. The residue was subjected to alumina chroma 

IrSll h uL^f W aC6tate ' d6Sired ,raCti ° n WaS C0llected and concentrated to provide 75 96 g ofThe 
crude title compound. HPLC purity area percentage 70.5%, Yield 85% 9 

Example 4B 

Method for producing 2-[6-[3-[4-(diphen y imethox y )piperidino]propylamino]imid azo[1 2-b]pyridazin-2-vll- 
2-methylpropionic acid dihydrate u ««" * y«J 

30 °^ ? dime,hy ' SU " 0Xide W6re sus P ended 161.8 g (560 mmol) of 4-(diphenylmethoxy)-1-piperidine- 
propaneamme, 100.0 g (374 mmol) of ethy, 2-(6-ch.oroimidazo [ 1,2-b]p y ridazin.2- yl )-2-m e th y ipropio nl aSd 79 18 g 
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(747 mmol) of sodium carbonate, which were then heated to 1 60 under a nitrogen atmosphere and stirred for 2 hours. 
After cooling to room temperature, 1 000 ml_ of ethyl acetate and 1 000 mL of water were added, followed by separation 
into two layers. The organic layer was washed with 500 mL of water twice and concentrated under reduced pressure. 
To the residue was added 500 mL of ethanol and concentrated under reduced pressure to yield 293.3 g of crude ethyl 

5 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 ,2-b]pyridazin-2-yl]-2-methylpropionate as an oily ma- 
terial (HPLC purity area percentage 58.3%). This oily material was dissolved in 700 mL of ethanol, and 29.88 g of 
sodium hydroxide dissolved in 300 mL of water was added thereto. The reaction solution was heated to 60°C and 
stirred for 1 hour. The reaction mixture was concentrated under reduced pressure. To the residue were added 1000 
mL of water and 1 000 mL of ethyl acetate, followed by separation into two layers. The aqueous layer was washed with 

10 500 mL of ethyl acetate twice, and 1 000 mL of ethanol was added to the aqueous layer. After the aqueous layer was 
adjusted to about pH 6 by the addition of 500 mL of 1 N hydrochloric acid, the crystals formed were collected by filtration, 
washed with 400 mL of water and 400 mL of ethanol : water (1:1), and dried to yield 137.8 g of the title compound. 
HPLC purity area percentage 92.5%. Yield 60.6% 

Melting point 203 - 205°C (The crystals began to soften at 110 - 120°C and solidified again.) 

15 



Elemental analysis: for C 31 H 37 N 5 0 3 ° 2H 2 0 


Calculated 
Found (%): 


(%): C. 66.05 ; H, 7.33 ; N. 12.42 
C, 66.06; H, 7.35 ; N, 12.46 



20 

Example 5B 

Method for producing 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 2-b]pyridazin-2-yl]- 
2-methylpropionic acid dihydrate 

25 

[0457] In 30 mL of dimethyl sulfoxide were suspended 18.18 g (56 mmol) of 4-(diphenylmethoxy)-1-piperidinepro- 
paneamine, 1 0.00 g (37.4 mmol) of ethyl 2-(6-chloroimidazo[1 .2-b]pyridazin-2-yl)-2-methylpropio nate and 7.92 g (74.7 
mmol) of sodium carbonate, which were then heated to 130°C under a nitrogen atmosphere and stirred for 9 hours. 
After cooling to room temperature, 100 mL of ethyl acetate and 100 mL of water were added, followed by separation 

30 into two layers. The organic layer was washed with 50 mL of water twice and concentrated under reduced pressure. 
To the residue was added 50 mL of ethanol and concentrated under reduced pressure to yield 30.3 g of crude ethyl 
2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 ,2-b]pyridazin-2-yl]-2-methylpropionate as an oily ma- 
terial (HPLC purity area percentage 58.3%). This oily material was dissolved in 70 mL of ethanol, and 2.99 g of sodium 
hydroxide dissolved in 30 mL of water was added thereto. 

35 The reaction mixture was heated to 60°C and stirred for 1 hour. The reaction solution was concentrated under reduced 
pressure. To the residue were added 100 mL of water and 100 mL of ethyl acetate, followed by separation into two 
layers. The aqueous layer was washed with 50 mL of ethyl acetate twice, and 100 mL of ethanol was added to the 
aqueous layer. After the aqueous layer was adjusted to about pH 6 by the addition of 50 mL of 1 N hydrochloric acid , 
the crystals formed were collected by filtration, washed with 40 mL of water and 40 mL of ethanol:water (1:1), and 

40 dried to yield 1 5.56 g of the title compound. HPLC purity area percentage 98.0%, Yield 72.3% Melting point 203 - 205°C 
(The crystals began to soften at 110 - 120°C and solidified again.) 

Example 6B 

45 Method for producing 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 2-b]pyridazin-2-yl]- 
2-methylpropionic acid dihydrate 

[0458] In 300 mL of dimethyl sulfoxide were suspended 181 .8 g (560 mmol) of 4-(diphenylmethoxy)-1 -pipehdine- 
propaneamine, 100.0 g (374 mmol) of ethyl 2-(6-chloroimidazo[1 ,2-b]pyridazin-2-yl)-2-methylpropio nate and 79.18 g 
50 (747 mmol) of sodium carbonate, which were then heated to 1 10°C while bubbling a nitrogen gas and stirred for 24 
hours. After cooling to room temperature, 1000 mL of ethyl acetate and 1000 mL of water were added, followed by 
separation into two layers. The organic layer was washed with 500 mL of water twice and concentrated under reduced 
pressure. To the residue was added 500 mL of ethanol and concentrated under reduced pressure to yield 294.6 g of 
crude ethyl 

55 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 ,2-b]pyridazin-2-yl]-2-methylpropionate as an oily ma- 
terial (HPLC purity area percentage 76.6%). This oily material was dissolved in 700 mL of ethanol, and 29.88 g of 
sodium hydroxide dissolved in 300 mL of water was added thereto. The reaction solution was heated to 60°C and 
stirred for 1 hour. The reaction solution was concentrated under reduced pressure. To the residue were added 1000 
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S"n°lr a "J?", 000 mL ° f 6thyl aC6ta,e ' f0 " 0Wed by ^ration into two layers. The aqueous layer was washed with 

It To fo f ho^Th / 500 mL ° f 1N hvdrochloric acid ™* birred at room temperature for 30 minutes and 
at 0 for 1 hour. The crystals formed were collected by filtration, washed with 400 mL of water and 400 mL rfXSS 
water(1:1,andd ri ed,oyie,d159.5 g ofthe title compound. HPLC purity area peJ£^M 7 ^^ 

Method for producing 

2-[6-[3-[4-(di P henylmethoxy) P i P eridino] P ropylamino]imid azo[1 : 2-b]pyridazin-2-yl]-2-methylpropionic acid dihydrate 

2-(6-chloroimida Z o[1 ,2-b]pyridazin-2-yl)-2-methylpropio nate, 6.3 kg (59.43 mol) of sodium carbonate and 300 a (2 92 

After LTZ ° m f^ W6re th6n h63ted 10 145 ± 5 ° C under a ^ *t™°spteTaZl*£™to* 
Tavers T he n nT7 temperat ^ 80 L of ethvl aceta <* *»« *° L of water were added, followed by separal on in wo 

IsaddereoTfX 

so^on Tote ethy, " ^ "* ^ ^ »™* 40 L ^ ^ re to yield a 

collected I L f«»Sf I t I h y drochlonc acid and 6 L of water was added thereto. The crystals formed were 

?3 5 k n * /hi f ' W ' th 40 L ° f 3 miX6d SOlVent of water:ethanol:ethyl acetate (1:1:!) and dried told 

1 3.5 kg of the title compound. HPLC purity area percentage 98.0% Yield 80 1% V 

Melting point 203 - 205»C (The crystals began to soften a. 110 - 120'C and solidified again.) 
[Example C: Compound (I"), Compound (la), Compound (lb)] 
Reference Example 1 C 

Production of ethyl 2-(6-chloroimidazo[1,2-b]pyrida 2 in-2.yl)-2-methylpropio nate 
Method A 

Step A: Ethyl 6-chloroimidazo[1 ,2-b]pyridazine-2-acetate 
^ e .,»^ red fr3Cti0n Was col,ected t0 P^ide 12.7 g of the title compound 

(1H s) (CDC ' 3) 6 PPm: 1 29 (3H ' *' J=7 HZl 3 89 (2H ' S) ' 4 23 * J = 7 7.05, 7.85 (1H each, d, J=9 Hz), 7.95 
Step B: 

mL ° f N ;^ dime ' h y |,ormamid e was dissolved 6.8 g of ethyl 6-chloroimidazo[1 .2-b]pyridazine-2-acetate 
Tnd theS 9 h ' Ce ' C0 W3te " 2 46 9 ° f 6 ° % S ° diUm hydride dis P ersion m mir ^ a < °« was added TZatt^ 
^ S hT J? ^ 6rOU9ht t0 r °° m tem P erature a " d ^rred for 30 minutes. To the mixture was adSe2 36 
mL o me thy. ,od,de while cooling in ice-cold water, and thereafter stirred at room temaerature £ t 0 ^ 

ZZZTrZZ* 0 .^T*"' ,hSn eX,r8Cted witheth y' acetat -Theextractwaswashedwi.h;brin;;oi;ti;n" 
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Melting point 64 - 65°C 



Elemental analysis: for C^H^I^C^CI 


Calculated (%): 
Found (%): 


C, 53.84; H, 5.27 ; N : 15.70 
C, 53.85; K5.16; N ; 15.80 



Method B 

w [0462] The title compound can also be synthesized by the following method. 

[0463] A suspension of 3-amino-6-chloropyridazine (80.0 g) s ethyl 4-bromo-2.2-dimethyl-3-oxobutanate (201 g) and 
disodium hydrogenphosphate (131 g) in ethanol (300 ml_) was heated under reflux for 8 hours. To the reaction mixture 
was added water (300 mL) and extracted twice with ethyl acetate (300 ml_). The combined organic layer was washed 
with water (600 mL) twice and with a saturated aqueous sodium chloride solution (300 mL), dried over magnesium 

15 sulfate, treated with active carbon, filtered, and concentrate under reduced pressure. To the residue was added diiso- 
propyl ether (200 mL) : and the resulting mixture was filtered to remove the insoluble material and concentrated under 
reduced pressure. The residue was subjected to silica gei chromatography (hexane:ethyl acetate 100:1 . 2:1 and then 
1:1 ) : and crystallized from hexane to provide the title compound (99.3 g). 

20 Reference Example 2C 

Method for producing ethyl 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 ,2-b]pyridazin-2-yl]- 
2-methylpropionate difumarate 

25 [0464] 4.2 g of 4-(diphenylmethoxy)-1 -piperidinepropaneamine and1.76g of ethyl 2-(6-chloroimidazo[1 r 2-b]pyri- 
dazin-2-yl)-2-methylpropio nate were stirred at 192 - 200°C for 3.5 hours. After cooling, an aqueous sodium bicarbonate 
solution was added thereto and extracted with ethyl acetate. The extract was washed with a brine solution, dried over 
magnesium sulfate and concentrated under reduced pressure. The residue was subjected to silica gel chromatography 
to be eluted with ethyl acetate: methanohtriethyl amine (100:5:1). The desired fraction was collected and dissolved in 

30 1 6 mL of ethyl acetate, and a solution prepared by dissolving 867 mg of fumaric acid in 1 6 mL of methanol was added 
thereto, followed by concentration. To the residue was added acetone and the crystals formed were collected by filtra- 
tion, washed with acetone and dried to provide 2.30 g of the title compound. 
Melting point 126- 128°C 



Elemental analysis: for C4 1 H 4 gN 5 0 11 


Calculated (%): 
Found (%): 


C. 62.50: K6.27: N : 8.89 
C ; 62.28: H. 6.15; N. 8.97 



40 Reference Example 3C 

Method for producing 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 .2-b]pyridazin-2-yl]- 
2-methylpropionic acid (anhydride) 

45 [0465] In 500 mL of ethanol.. 3.20 g (5.67 mmol) of the 2-[6-[3-4-(diphenylmethoxy)piperidino]propylamino]imida zo 
f 1 ,2-b]pyridazin-2-yl]-2-methylpropionic acid dihydrate obtained in Example 3C was dissolved under heating, followed 
by concentrating under ordinary pressure until the total volume became 250 mL. After still standing at room temperature, 
the crystals formed were collected by filtration, washed with ethanol and dried to yield 2.67 g of the title compound. 
Melting point 205 - 206°C (decomposed) 

50 j 

Elemental analysis: for C 31 H 37 N 5 03 

Calculated (%) \ C : 70.56 : H, 7.07 ; N. 13.27 

Found (%) I C, 70.42 ; H, 6.89 : N. 13.32 

55 

[0466] Powder X-ray diffraction analysis result 
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D-Space. angstrom 


Intensity l/l G (%) 


3.20 


32 


3.48 


100 


11.62 


30 


15.46 


35 


16.60 


37 


17.56 


33 


J O.fO 


72 


19.26 


33 


20.12 


30 


20.58 


38 


23.38 


32 


23.40 


33 



Example 1C 



Production of ethyl 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 2-b]pyridazin-2-yl|- 
2-methylpropionate disuccinate jk/ <^ yu 

In 1 mL of ethanoL 0.278 g of the ethyl 

fh!f? h 2 'd" [ ?" ^■^^^''"^o^PeridinofcropylaminoJImld azo[1.2-b]pyridazin-2-yl)-2-methylpropionate svn- 
bv Tcel", en H e EX T P ' e 20 " diSS0lV6d ° 11 8 9 °' SUCdniC acid is added ,he -to and dLsIed flwed 
21 , h a» r r UCSd Pr6SSUre - T ° ,he reSidUe Was added 0 5 mL of tetrahydrofuran and the residue was 
d.sso Ived. After the addition of 2 mL of ethyl acetate, crystals formed were co.lected by filtra" on wa hed ^h eZl 
acetate and dr,ed to yield 0.382g of the title compound. Melting point 98 - 101'C (decomposed) ^ ^ 



Elemental analysis: 


for 


C41H53N5O 




Calculated (%): 




61.92; 


H : 6.83 ; 


N. 8.53 


Found (%): 


C : 


61.54 ; 


H ; 6.83 ; 


N. 8.50 



Example 2C 



Production of ethyl 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 .2-b]pyridazin-2-yl]- 
2-methylpropionate citrate (1:1) ' ' 

^IZlZ^ln T™L \ 667 9 °' Sthyl 2 "[ 6 -t 3 -' 4 -( di P hen y^^^y)Piperidino] P ro P ylamino]imid azo 
Lhh mnn h h , V 1 thy,pr ° PIOnate s y nthesi2ed in Reference Example 2C was dissolved, and 0 631 g of citric 
To hT esi 22 w W r^ d th , eret ° Und6r Heatin9 < ,0 " 0Wed b * concentration under reduced p'eLu^e 

To mf 7Ti ?. x' 23 mL ° f e ' hyl aC6tate - and ,he crystals formed were coll ^ted by filtration and washed Zm 
olw h h % • ° thS CrVS,alS W3S 3dded 30 mL of methano1 and the ^stals were dissotved under heatTng 

followed by concentrate under reduced pressure. To the residue was added 30 mL of ethano. and the res due was 

:fer y r 2 ^ 

Melting point 1 76°C (decomposed) 



Elemental analysis: for C 3 9H 49 N 5 O 10 


Calculated (%): 
Found (%): 


C ; 62.64 : H. 6.60 ; N r 9.36 
C ; 62.50 : H. 6.56 ; N : 9.43 
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Example 3C 

Method for producing 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 .2-b]pyridazin-2-yl]- 
2-methylpropionate dihydrate 

[0469] In 600 mL of dimethyl sulfoxide were suspended 363.6 g (1120 mmol) of 4-(diphenylmethoxy)-1-piperidine- 
propaneamine ; 200.0 g (747 mmol) of ethyl 2-(6-chloroimidazo[1.2-b]pyrida2in-2-yl)-2-methylpropio nate and 158.4 g 
(1490 mmol) of sodium carbonate, which were then heated in an oil bath (bath temperature 165 - 170 °C) under a 
nitrogen gas stream and stirred for 3.5 hours. After cooling to room temperature, 2000 mL of ethyl acetate and 2000 
mL of water were added : followed by separation into two layers. The organic layer was washed with 1 000 mL of water 
twice and concentrated under reduced pressure. To the residue was added 1 000 mL of ethanol and concentrated under 
reduced pressure to yield 588 g of crude ethyl 

2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1.2-b]pyridazin-2-yl]-2-methylpropionate as an oily ma- 
terial. This oily material was dissolved in 1400 mL of ethanol, and 59.8 g (1490 mmol) of sodium hydroxide dissolved 
in 600 mL of water was added thereto. The reaction mixture was heated to 60°C (inner temperature) and stirred for 1 
hour. The reaction solution was concentrated under reduced pressure. To the residue were added 2000 mL of water 
and 2000 mL of ethyl acetate, followed by separation into two layers. The aqueous layer was washed with 1000 mL 
of ethyl acetate twice, and 2000 mL of ethanol was added to the aqueous layer. After the aqueous layer was adjusted 
to about pH 6 by the addition of 1000 mL of 1N hydrochloric acid, the crystals formed were collected by filtration, 
washed with 800 mL of water and 800 mL of ethanol:water (1 :1 ), and dried to yield 353.6 g of the crude title compound. 
HPLC purity area percentage 97.7%, Yield 82.0% 

[0470] To 353.6 g of the crude title compound thus obtained was added 1 240 mL of ethanol, and heated under reflux 
for 1 hour. The mixture was stirred under ice-cooling. The crystals formed were collected by filtration, washed with 930 
mL of cold ethanol and dried. The resulting crystals were suspended in 2000 mL of water and stirred for 1 hour while 
heating in a water bath (inner temperature 65 - 70 °C). After cooling to room temperature, the crystals formed were 
collected by filtration, washed with 1000 mL of water and dried to yield 276 g of the title compound. 
Melting point 203 - 205°C (The crystals began to soften at 110 - 120°C and solidified again.) 



Elemental analysis: for C 31 H 37 N 5 0 3 « > 2H 2 0 


Calculated (%) 
Found (%) 


C, 66.05 ; H : 7.33; N, 12.42 
C, 66.35; H : 7.29 ; N, 12.39N, 



[0471] Powder X-ray diffraction analysis result 



D-Space, angstrom 


Intensity l/l 0 (%) 


6.94 


84 


12.88 


41 


13.72 


62 


15.10 


53 


17.56 


84 


18.70 


39 


19.24 


62 


20.66 


60 


21.06 


100 


21.76 


54 


26.42 


43 


28.24 


37 



Example 4C 

Method for producing 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1.2-b]pyridazin-2-yl]- 
2-methylpropionic acid dihydrate 

[0472] To 10 mL of water was suspended 0.250 g of the 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino)imid 
azo[1 ,2-b]pyridazin-2-yl]-2-methylpropionic acid (anhydride) obtained in Reference Example 3C and stirred for 3 hours 
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piperidino]propylamino]imidazo[1 SSa^^^^ 

obtained in Example 3C on the tasi ,5 T^artn^^T* ^ ***** W3S ,dentiCal to the com P°^d 
ray diffraction analysis data, etc 9 ° meltmg P ° in,S ^ e,emen,al anal V sis values, powder X- 

Example 5C 

2255^ 

^'^^^^^S^^ h T r° Pi0nat8 ' Stirr6d 31 16 °° C *» 8 5 After cool- 
dried over magnesium JSrSSS SS?„ iTrlf T ""^ ^ 3 brine S °' Ution and 

gel column chromatography to be I ted Si de educed pressure. The residue was subjected to silica 

collected and concenLed'to yte,^ no "o feZSlT^T^T^T 6 ^ ^ ^ fraction was 
dazo[1 ,2-b]pyrida Z in-2-yll-2-methvtoro D innl ,c J ^^^^^^^nojprepylaminoj^m ethylimi- 
a nd18.3 m ro, a5 N^ 

cooling, the mixture was concentn^3^Sl^JZ?^ , " ^ Under re, ' UX for 2 hours - Aft6r 
diisopropyl ether. The aqueous la^ SuJ^dE^" ^ T di ' U ' ed Wl,h W3,er and washed with 
were collected by filtration, recrystaS rom metha o. wa*r ^T^^T^^ ^ ^ ^ 
Melting point 219 - 220»C ( d dr,ed t0 Vleld 4 09 9 of tn e title compound. 



Elemental analysis: for C 32 H 39 N 5 0 3 



Calculated (%) j C, 70.95 ; H, 7.26 : N. 12 93 
Found ( % ) | C, 70.85 ; H, 7.00; 13.20 



Experimental Example 1C 

Effect on histamine-induced skin reactions in guinea pigs 

,e a y 2 9 Co SZSS^SZ 9 Were USed ' Af,6r d ° rSal hair WaS Shaved «"*r ether 
histamine^^mlwasinjec^ 

of histamine, animals were killed by bleeding and the ski was Z2S r I V m ' nUteS 3fter the in ' ection 

blue spot on the inside of the skin were measured and IT^. h ?! P^nd.cular diameters (mm) of each 

microvascular permeability index T^ ^™,„* P ; mea " ^ ^ ,W ° produc,s was ,aken as the 

tered in a volume of 0 2 m ?oo glody ZZ^T^IZT ' * % *" "** ^ and ^ 
received the same volume of a 5% gum "Sic solution tZ * adminiStration Ani ™'* * the control group 

calculated using Equation 1 . ' " 8 su PP ression ral * of the sample for the title reaction was 

Equation 1 

Inhibition (%) of histamine-induced skin reactions = 100 
'< (1 - vascular permeability index in the presence of 
drug/vascular permeability index in control group) 
[0475] The results are given in Table 3. 
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Table 3 



Compound 


Inhibition (%) of Histamine-induced Skin Reactions.. 3 mg/kg Oral Administration 


Example 3C 


91 



Preparation Example 1C 
[0476J 



(1) 


Compound of Example 3C 


10.0 mg 


(2) 


Lactose 


60.0 mg 


(3) 


Corn starch 


35.0 mg 


(4) 


Gelatin 


3.0 mg 


(5) 


Magnesium stearate 


2.0 mg 



[0477] A mixture of 1 0.0 mg of the compound obtained in Example 3C. 60.0 mg of lactose and 35.0 mg of corn starch 
is granulated through a sieve of 1 mm mesh : using 0.03 ml of a 1 0% aqueous solution of gelatin (containing 3.0 mg 
of gelatin), after which it is dried at 40°C and again sieved. The resulting granules are mixed with 2.0 mg of magnesium 
stearate, followed by compression. The resulting core tablets are coated with a sugar coat, using an aqueous suspen- 
sion of sucrose, titanium dioxide, talc and gum arabic. The coated tablets are polished with beeswax to yield finished 
coated tablets. 

Preparation Example 2C 

[0478] 



(1) 


Compound of Example 3C 


10.0 mg 


(2) 


Lactose 


70.0 mg 


(3) 


Corn starch 


50.0 mg 


(4) 


Soluble starch 


7.0 mg 


(5) 


Magnesium stearate 


3.0 mg 



[0479] 1 0.0 mg of the compound obtained in Example 3C and 3.0 mg of magnesium stearate are mixed and gran- 
ulated, using 0.07 ml of an aqueous solution of soluble starch (containing 7.0 mg of soluble starch). The resulting 
granules are dried and mixed with 70.0 mg of lactose and 50.0 mg of corn starch, followed by compression, to yield 
tablets. 

Preparation Example 3C 
[0480] 



(1) 


Compound of Example 4C 


10.0 mg 


(2) 


Lactose 


60.0 mg 


(3) 


Corn starch 


35.0 mg 


(4) 


Gelatin 


3.0 mg 


(5) 


Magnesium stearate 


2.0 mg 



[0481 ] A mixture of 1 0.0 mg of the compound obtained in Example 4C. 60.0 mg of lactose and 35.0 mg of corn starch 
is granulated through a sieve of 1 mm mesh, using 0.03 ml of a 10% aqueous solution of gelatin (containing 3.0 mg 
of gelatin), after which it is dried at 40°C and again sieved. The resulting granules are mixed with 2.0 mg of magnesium 
stearate, followed by compression. The resulting core tablets are coated with a sugar coat, using an aqueous suspen- 
sion of sucrose, titanium dioxide, talc and gum arabic. The coated tablets are polished with beeswax to yield finished 
coated tablets. 
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10 



15 



20 



25 



30 



35 



(1) 

(2) 
(3) 
(4) 
(5) 



Compound of Example 4C 
Lactose 
Corn starch 
Soluble starch 
Magnesium stearate 




[0483] 1 o.O mg of the compound obtained in Examoie 4 r, n ^n m * 

ulate* using 0.07 ml of an aqueous solution S^^Sf^ steara * ™ ™ed and gran- 

granules are dried and mixed with 70.0 mg of £2f^5 i „? ' ™ T ° f S ° ,Ub,e ^ The M * 
tablets. 9 laCt0Se and 50 0 m 9 of corn starch : followed by compression, to yield 

Preparation Example 5C 

s^sa rss^isr 3C 202 , 5 9 of ,actose and 556 5 - - 

solution of 126 g of hydroxypropylcellulose in the qranulfto T Z 7 *** 9ranu,ate « b V <Wng an aqueous 
granu.es were mi„ed by usZ 9 a'power £ I, I a tg "ree of f 5 ^ TtJ f !* 9ranU ' at0r ' ^ dried 
theun ( formgranulesaretakenand210gofcroscarLrse^ * """^ granules 3927 9 of 

These were mixed in a Tumbler mixer to provide SSSSSSZlS 9 T 9neS ' Um 8tearate afG added theret0 ' 
machine equipped with a die 6.5 mm in diamete^o ^ 

sprayed, in a Doha coa.er coating Set Z TwUh a iZTrZ h k . W6i9hin9 3 °° m9 ' ThS C ° rS tab,ets wer " 
(TC-5) and macrogo. 6000 and d'pe'sing titan m oxide andT * T^™ 9 ^yP'oPVlme.hy.cellulose 2910 
of the following formulation containing o? mg^tab et * * ^ 8b0Ut 13500 coated table * 



40 



Tablet formulation: 





Composition 


Amount (mg) 


(1) 


Compound of Example 3C 


100.0 


(2) 


Lactose 


135.0 


(3) 


Corn starch 


37.1 


(4) 


Croscarmellose sodium 


15.0 


(5) 


Hydroxypropylcellulose 


8.4 


(6) 


Magnesium stearate ( 


4.5 




Total (Core tablet) 


300.0 



45 



50 



Preparation Example 6C 



55 



Film ( 


coated tablet formulation: 


(1) 


Core tablet 


300.0 


(Film 


ingredients) 




(2) 
(3) 
(4) 
(5) 


Hydroxypropylmethylcellulose 2910 

Macrogol 6000 

Titanium oxide 

Ferric oxide 

Total 


7.485 
1.5 
1.0 
0.015 
310.0 
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Tablet formulation: 




\_/UI 1 IfJUo IIIUI 1 


Amount (mg) 


\ ' ) 






(2) 


Lactose 


210.0 


(3) 


Corn starch 


37.1 


(4) 


Croscarmellose sodium 


15.0 


(5) 


Hydroxypropylcellulose 


8.4 


(6) 


Magnesium stearate 


4.5 




Total (Core tablet) 


300.0 



Film coated tablet formulation: 


d) 


Core tablet 


300.0 


(Film 


ingredients) 




(2) 


Hydroxypropylmethylcellulose 291 0 


7.485 


(3) 


Macrogoi 6000 


1.5 


(4) 


Titanium oxide 


1.0 


(5) 


Ferric oxide 


0.015 




Total 


310.0 



Preparation Example 7C 

[0486] About 13500 film coated tablets of the following formulation containing 5 mg of the compound disclosed in 
Example 3C per tablet was prepared in accordance with the method disclosed in Preparation Example 5C. 



Tablet formulation: 


Composition 


Amount (mg) 


(1) 


Compound of Example 3C 


5.0 


(2) 


Lactose 


230.0 


(3) 


Corn starch 


37.1 


(4) 


Croscarmellose sodium 


15.0 


(5) 


Hydroxypropylcellulose 


8.4 


(6) 


Magnesium stearate 


4.5 


Total (Core tablet) 


300.0 



Film coated tablet formulation: 


(1) 


Core tablet 


300.0 


(Film ingredients) 


(2) 


Hydroxypropylmethylcellulose 291 0 


7.485 


(3) 


Macrogoi 6000 


1.5 


(4) 


Titanium oxide 


1.0 


(5) 


Ferric oxide 


0.015 




Total 


310.0 



Preparation Example 8C 

[0487J About 13500 film coated tablets of the following formulation containing 1 mg of the compound disclosed in 
Example 3C per tablet was prepared in accordance with the method disclosed in Preparation Example 5C. 
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Tablet formulation: 



Composition 

Compound of Example 3C 
Lactose 



w 



0) 
(2) 
(3) 
(4) 
(5) 
(6) 



Com starch 

Croscarmellose sodium 
Hydroxypropylcellulose 
Magnesium stearate 
Total (Core tablet) 



Amount (mg) 



1.0 
234.0 
37.1 
15.0 
8.4 
4.5 
300.0 



15 



20 



25 



Preparation Example 9C 
[0488] 



FilfTK 


:oated tablet formulation: 


(1) 


Core tablet 


j 300.0 


(Film 


ingredients) 




(2) 
(3) 
(4) 
(5) 


Hydroxypropylmethylcellulose 2910 

Macrogol 6000 

Titanium oxide 

Ferric oxide 

Total 


7.485 
1.5 
1.0 
0.015 
310.0 



30 



35 



White vaseline 
Cetanol 

Bleached bees wax 

Sorbitan sesquioleate 

Lauromocrogold 

Methyl parahydroxybenzoate 

Propyl parahydroxybenzoate 

Purified water 



40 



45 



50 




55 



20 mL of ratal* MUr heatiog and mixing a! I ha, 7™.™,,* % ""J 9 " W am > mM WW in Examp.e 3C in 
INDUSTRIAL APPLICABILITY 

forpreventing or treating allerdoderma such 2 • contalT^r, 9 aCt ' V " y a " d the like and is useful a * an agent 

[0491] Accordingtoth^ro^ 

excellent anti-a.lergic activity, anti-histaminic ac ivitv amMn TrZT' (f) ° r 8 Sa " ,hereof • which ^xhi^ts 
and the like and is useful as an agenUo orevenL ''"^T^ act,v,t * eosinophil chemotaxis-inhibiting activity 
conjunctive chronic urto^SSE ^CZZIZTT ^ atopte ^^itis'al.erglc 
[0492] The hydrate of the comoound rn n^hl pr0dUced ,n 9 ° od ef f'cency and in a high yield, 
exhibit, Pv,o.J n J, ° L - . romp0Und (l )or the succina,e or citrate of the comoound rn of th- — ... 

^-vityTnd^'S^ 
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Claims 



1 . A pharmaceutical composition for preventing or treating allergic skin diseases which comprises a compound rep- 
resented by the formula: 




( i ) 



wherein Ar 1 and Ar 2 are independently an aromatic group optionally having a substituent, and Ar 1 and Ar 2 may 
form a condensed cyclic group with an adjacent carbon atom; ring B is a nitrogen-containing heterocycle optionally 
having a substituent; X and Y are the same or different and are independently a bond, an oxygen atom. S(0)p (p 
is an integer of 0 to 2), NR 4 wherein R 4 is a hydrogen atom or a lower alkyl group, or a bivalent linear lower 
hydrocarbon group which may contain 1 to 3 hetero atoms and the bivalent linear lower hydrocarbon group may 
be substituted; A is a nitrogen atom or CR 7 wherein R 7 is a hydrogen atom, a halogen atom, a hydrocarbon op- 
tionally having a substituent, an acyl group or a hydroxy group optionally having a substituent; R 1 . R 2 and R 3 are 
the same or different and are independently a hydrogen atom, ahalogen atom : a hydrocarbon group optionally 
having a substituent, an acyl group or a hydroxy group optionally having a substituent; R 8 is a hydrogen atom, a 
hydroxy group which may be substituted by a lower alkyl group or a carboxyl group, provided that the nitrogen- 
containing heterocycle represented by ring B is not a heterocycle represented by the formula: 



wherein n is 0 or 1 , or a salt thereof, or a pro-drug thereof. 

2. A pharmaceutical composition as claimed in claim 1 wherein the allergic skin disease is contact dermatitis, pruritus, 
dried dermatitis, acute urticaria or prurigo. 

3. A pharmaceutical composition as claimed in claim 1 wherein Ar 1 and Ar 2 are independently (1) a aromatic 
hydrocarbon group, (2) a 5 to 8 membered aromatic heterocyclic group containing 1 to 4 hetero atoms selected 
from a nitrogen atom, a sulfur atom and an oxygen atom other than carbon atoms or (3) a group removed a 
hydrogen atom from a condensed ring formed by the 5 to 8 membered aromatic heterocyclic group and the C 6 . 14 
aromatic hydrocarbon group, and the C 6 . 14 aromatic hydrocarbon group, the 5 to 8 membered aromatic heterocyclic 
group and the group formed by the 5 to 8 membered aromatic heterocyclic group and the C 6 . 14 aromatic hydro- 
carbon group may be substituted by a group selected from the group consisting of (i) a halogen atom, (ii) C.,. 6 
alkylenedioxy, (iii) nitro. (iv) cyano, (v) optionally halogenated alkyl, (vi) optionally halogenated C 2 . 6 alkenyl, 
(vii) optionally halogenated C 2 . 6 alkynyl, (viii) C 3 . 6 cycloalkyl, (ix) C^g alkoxy optionally having 1 to 3 halogen 
atoms, mono- or di-C,^ alkylamino or C^ 6 alkoxy-carbonyl, (x) optionally halogenated C A . S alkylthio, (xi) hydroxy, 
(xii) amino, (xiii) mono-C^ alkylamino, (xiv) d\-C vs alkylamino, (xv) 5 or 6 membered cyclic amino, (xvi) alkyl- 
carbonyl, (xvii) carboxyl, (xviii) C n _ 6 alkoxy-carbonyl, (xix) carbamoyl, (xx) thiocarbamoyl, (xxi) mono-C^ alkyl- 
carbamoyl, (xxii) di-C^ alkyl-carbamoyl, (xxiii) C^ 0 aryl-carbamoyl, (xxiv) sulfo, (xxv) C,_ 6 alkyl sulfonyl, (xxvi) 
c e-io arv, ; ( xxvii ) C 6 . 10 aryloxy and (xxviii) C 7 . 16 aralkyloxy; and Ar 1 and Ar 2 may form a condensed cyclic group 
with the adjacent carbon atom represented by the formula: 




(0)n 
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cr 

halogen atoms, mono- or di-C, alkylate or C »t ° 3 -" CyC,0ai ^ <' x > c i-e optionally having 1 to 3 

hydroxy, (xii) amino, (xiii) ^^^^m^^ - W ° Pti ° na " y ha '° 9enated °^ ^ M> 
C,. 6 alkyi-carbonyl, (xvi carboxy ^5 cT" a. oxi «S?^TT ^f" 0 * " 6 mSmbered CyC ' iC amino < <* vi 
C^a.ky.-carbamoyl. (xxii)di-C 1 .ilUlbSCw??^ T <XX) ,hiocarba ™^ M> mono- 

(xxvi)C 6 , 0 arv,. (xxvii) C 6 . 10 aly'oxy SS^ laa^ 

nitrogen-containing heterocycle containing at least on! S > ° X ° ; ^ ^ B ' S 9 3 t0 13 membe ^ 

selected by a nitrogen atom an oxygen afom i^I^ST 'Th^ ™ y COnta,n 1 '° 3 he,er ° a ">™ 
heterocycle may be substituted b/a group seT^te^ Zl t e 3 t0 13 membered nit ^n-containing 

alkylenedioxy. (iii) nitro. (iv) cyano (v) optla^aenl! , T ?° nS ' S,,n9 ° f W a halo 9 en atom < <«) C, 6 
(vii) optionally ha.ogenaied C, 6 JSj^^SSS ^ ° P,i ° na,ly ha '° 9ena,ed C - V 
atoms, mono- or di-C,. 6 alkylamtno or C " alk^StaSSJ M f ° Pt,0na " y h3Vin9 1 t0 3 halo 9 en 

(xii) amino, (xiii) mono-C, 6 a,kylamino, (xiv) di cT 6 a^am no (xv 5 6 1 T? ^ alkyl,hl °- (Xl) ^ 
carbon* (xvii) carboxy,. (xviii) c M alkoxy«;arbo n I 5 JZ^^ an ^' (XVi)C '-6 a,k V- 
carbamoyl. (xxii) di-C, fi alkyl-carbamovl Lift r , Ca ' bamo >"- < xx ) throcarbamoyl, (xxi)mono-C, e alkyl- 

an oxygen atom. ®S(0)p wherein p is an fnteqer of o to 2 £rS° k t ^ ° f d,fferenl ® a b °"d. © 
branched C, 6 a.ky. group or©a bivalent near C hvdrtfZ I™ * 3 hydr ° gen at0m or a linear or 

selected by an oxygen atom aVd a sulfur l^^!SSS^ tJTE C ° main 1 t0 3 he * er ° 
by a group selected from the group consisting of (i) a h Z„ 1 6 hydrocarbon group may be substituted 
(v) optionaHyhalogenated C, 6 a.ky' (vi) opt onl hLoqeSed C M ?1 f*™*™* <"> W cyano, 
nyl. (viii) C 3 . 6 cycloalkyl, (ix a.koxy ^XIX^^^" 0 ° P ha,0 9 enated C *-s alky- 
C 16 alkoxy-carbony., (x) optional* halogena.e C AlSio fxn EST fT* ™"°~ °' ^ a ' kylamin ° or 
(xiv) di- Cl . 6 alkylamino, (xv) 5 or 6 mem be re 5* am ino ' ST^M 1 * W \ (XK)TO ^ al ^ no ' 
alkoxy^arbonyl, (xix) carbamoy,, (xx) thiocarbamoy 3 monoC* tK ^ (XVii) carbox ^ <™«> Cl . 6 
bamoyl. (xxiii) C 6 . 10 aryl-carbamoyl (xxiv) sulfo 7xv> c T^, 1 * f^" 0 "* 8 ™* (xxii) di- Cl . 6 alkyl-car- 
(xxviii, C 7 . 16 aralkyloxy and (xxix) L^Ti l^J^^SS^^ "* ^ °™ «*»* 

(1) a hydrogen atom.. 

(2) a halogen atom. 

o aC 776 aralkyl group, which may be substituted by agSJSE J 1 " 6 a ' k ° Xy ' 8 Cs " 14 aryl 9rou P 
atom. j n)C, 8 a,ky,enedioxy.(iii,n^ 

ciicu u 2 . 6 aiKenyi. (vii) optionallv haloapn^^H r ^ , .... ^ V6 a y ' : lv,; u r Jl, ona»y naiogen- 

having 1 to 3 halogen atoms . 21T^cTm2oI 2* ™ °^ ^ 

C, 6 a,ky,thio. (xi) hydroxy, (xii) amino. m^^^^: , ^^ n ^ 0PMy 
bered cyc.ic amino, (xvi) c M a.ky.-carbonyl, (xvii) carooxyl C ^ a.^l" 77°' , (XV) 5 ° r 6 mem " 

/ uu*yi ; ixvm; o 1-6 alkoxy-carbonyl.. (xix) carbamoyl, (xx) 
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thiocarbamoyl, (xxi) mono-C^g alkyl-carbamoyl, (xxii) di-C^g alkyl-carbamoyl. (xxiii) C 6 _ 10 aryl-carbamoyl, (xx- 
iv) sulfo, (xxv) C^g alkylsulfonyl. (xxvi) C 6 . 10 aryl r (xxvii) C 6 . 10 aryloxy.. (xxviii) C 7 . 16 aralkyloxy and (xxix) oxo, 
(4) an acyl group represented by the formula: -(C=0)-R 9 -S0 2 -R 9 : -SO-R 9 . -(C=O)NR 10 R 9 , -(C=0)0-R 9 - 
(C=S)0-R 9 or -(C=S)NR 10 R 9 wherein R 9 is (a) a hydrogen atom, (b) a C^ 6 alkyl group, a C 2 . 6 alkenyl group., 
a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a condensed group formed by a C 3 . 6 cycloalky! group and a 
benzene ring optionally having 1 to 3 C V6 alkoxy a C 6 . 14 aryl group or a C 7 . 16 aralkyl group, which may be 
substituted by a group selected from the group consisting of (i) a halogen atom, (ii) C^. e alkylenedioxy, (iii) 
nitro ; (iv) cyano. (v) optionally halogenated alkyl, (vi) optionally halogenated C 2 . 6 alkenyl, (vii) optionally 
halogenated C 2 . 6 alkynyl, (viii) C^g cycloalkyl, (ix) C^g alkoxy optionally having 1 to 3 halogen atoms, mono- 
or di-C^g alkylamino or C^g alkoxy-carbonyl. (x) optionally halogenated C,_ 6 alkylthio. (xi) hydroxy, (xii) amino, 

(xiii) mono-C^e alkylamino, (xiv) di-C^g alkylamino, (xv) 5 or 6 membered cyclic amino, (xvi) C v6 alkyl-carb- 
onyl, (xvii) carboxyl, (xviii) C V6 alkoxy-carbonyl, (xix) carbamoyl, (xx) thiocarbamoyl, (xxi) mono-C^g alkyl- 
carbamoyl, (xxii) di-C^g alkyl-carbamoyl, (xxiii) Cg_ 10 aryl-carbamoyl. (xxiv) sulfo. (xxv) C v6 alkylsulfonyl. (xxvi) 
C 6 .io a^yl.- ( x xvii) C 6 . 10 aryloxy. (xxviii) C 7 . 16 ararkyloxy and (xxix) oxo or (c) a group represented by the formula: 
-OR 11 wherein R 1 1 is a hydrogen atom or a C^g alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 
cycloalkyl group, a condensed group formed by a C 3 . 6 cycloalkyl group and a benzene ring optionally having 
1 to 3 C^g alkoxy, a C 6 . 14 aryl group or a C 7 . 16 aralkyl group, which may be substituted by a group selected 
from the group consisting of (i) a halogen atom, (ii) a,. 6 alkylenedioxy. (iii) nitro, (iv) cyano, (v) optionally 
halogenated C v6 alkyl. (vi) optionally halogenated C 2 . 6 alkenyl. (vii) optionally halogenated C 2 . 6 alkynyl. (viii) 
C 3 . 6 cycloalkyl, (ix) C^g alkoxy optionally having 1 to 3 halogen atoms, mono- or di-C^g alkylamino or C^g 
alkoxy-carbonyl, (x) optionally halogenated alkylthio, (xi) hydroxy, (xii) amino, (xiii) mono-C^g alkylamino, 

(xiv) di-C^g alkylamino, (xv) 5 or 6 membered cyclic amino, (xvi) C v6 alkylcarbonyl, (xvii) carboxyl, (xviii) C^g 
alkoxy-carbonyl, (xix) carbamoyl, (xx) thiocarvbamoyl, (xxi) mono-C^g alkyl-carbamoyl, (xxii) di-C^g alkyl- 
carbamoyl, (xxiii) C 6 . 10 aryl-carbamoyl, (xxiv) sulfo, (xxv) C^g alkylsulfonyl. (xxvi) Cg_ 10 aryl. (xxvii) C 6 . 10 ary- 
loxy, (xxviii) C 7 . 16 aralkyloxy and (xxix) oxo, R 10 is a hydrogen atom or a C^g alkyl group, or 

(5) a group represented by the formula: -OR 12 wherein R 12 is a hydrogen atom, or a C^g alkyl group, a C 2 . 6 
alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a condensed group formed by a C 3 . 6 cycloalkyl 
group and a benzene ring optionally having 1 to 3 C^g alkoxy, a Cg_ 14 aryl group or a C 7 . 16 aralkyl group, 
which may be substituted by a group selected from the group consisting of (i) a halogen atom, (ii) C^g alkylen- 
edioxy, (iii) nitro, (iv) cyano, (v) optionally halogenated C v6 alkyl, (vi) optionally halogenated C 2 _ 6 alkenyl, (vii) 
optionally halogenated C 2 . 6 alkynyl, (viii) C 3 . 6 cycloalkyl, (ix) alkoxy optionally having 1 to 3 halogen 
atoms, mono- or di-C v6 alkylamino or C v6 alkoxy-carbonyl, (x) optionally halogenated C v6 alkylthio, (xi) hy- 
droxy, (xii) amino, (xiii) mono-C^g alkylamino, (xiv) di-C^g alkylamino, (xv) 5 or 6 membered cyclic amino, 
(xvi) C^g alkyl-carbonyl, (xvii) carboxyl, (xviii) C^g alkoxy-carbonyl, (xix) carbamoyl, (xx) thiocarbamoyl, (xxi) 
mono-C^g alkyl-carbamoyl (xxii) di-C^g alkyl-carbamoyl. (xxiii) C 6 . 10 aryl-carbamoyl, (xxiv) sulfo, (xxv) C^g 
alkylsulfonyl, (xxvi) C 6 . 10 aryl, (xxvii) C 6 . 10 aryloxy. (xxviii) C 7 . 16 aralkyloxy and (xxix) oxo: R 1 . R 2 and R 3 are 
the same or different and are independently 

(1) a hydrogen atom, 

(2) a halogen atom, 

(3) a C^g alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a condensed group 
formed by a C 3 . 6 cycloalkyl group and a benzene ring optionally having 1 to 3 C^g alkoxy, a C 6 . 14 aryl group 
or a C 7 . 16 aralkyl group, which may be substituted by a group selected from the group consisting of (i) a halogen 
atom, (ii) C^g alkylenedioxy. (iii) nitro, (iv) cyano, (v) optionallyhalogenated Chalky!, (vi) optionally halogen- 
ated C 2 . 6 alkenyl, (vii) optionally halogenated C 2 . 6 alkynyl, (viii) C 3 . 6 cycloalkyl, (ix) C^g alkoxy optionally 
having 1 to 3 halogen atoms, mono- or di-C^g alkylamino or C^g alkoxy-carbonyl, (x) optionally halogenated 
C ue alkylthio, (xi) hydroxy, (xii) amino, (xiii) mono-C^g alkylamino, (xiv) di-C^g alkylamino, (xv) 5 or 6 mem- 
bered cyclic amino, (xvi) C^g alkylcarbonyl, (xvii) carboxyl, (xviii) C^g alkoxy-carbonyl, (xix) carbamoyl, (xx) 
thiocarbamoyl, (xxi) mono-C^g alkyl-carbamoyl, (xxii) di-C^g alkyl-carbamoyl. (xxiii) C 6 . 10 aryl-carbamoyl, (xx- 
iv) sulfo, (xxv) C^g alkylsulfonyl, (xxvi) C 6 . 10 aryl, (xxvii) C 6 . 10 aryloxy, (xxviii) C 7 . 16 aralkyloxy and (xxviii) oxo, 

(4) an acyl group represented by the formula: -(C=0)-R 13 -S0 2 -R 13 . -SO-R 13 , -(C=0)NR 14 R1 3 , -(C-O)O-R 13 , 
-(C=S)0-R 13 or -(C=S)NR 14 R 13 wherein R 13 is (a) a hydrogen atom, (b) a C^g alkyl group, a C 2 . 6 alkenyl 
group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a condensed group formed by a C 3 _g cycloalkyl group 
and a benzene ring optionally having 1 to 3 C^ G alkoxy, a C 6 . 14 aryl group or a C 7 . 16 aralkyl group, which may 
be substituted by a group selected from the group consisting of (i) a halogen atom, (ii) C v6 alkylenedioxy, (iii) 
nitro, (iv) cyano. (v) optionally halogenated C^g alkyl, (vi) optionally halogenated C 2 . 6 alkenyl, (vii) optionally 
halogenated C 2 . 6 alkynyl, (viii) C 3 _g cycloalkyl, (ix) C^g alkoxy optionallyhaving 1 to 3 halogen atoms, mono- 
ordi-C^g alkylamino or C^g alkoxy-carbonyl, (x) optionally halogenated C v6 alkylthio. (xi) hydroxy, (xii) amino, 
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carbamoyl, (xxii) di-C^ a. yl-clrbjoyl Sci ll tZl f l^T ^ (XXi) alk y'- 
Ce.,0 aryl, (xxvii) C 6 „ aryloxv (xxviTc J ^ . f y '' (XX ' V) SU ' f °' (xxv) C ^ alkybulfonyl. (xxvi) 

-OR- wherein U?a^ 

C 3 . 6 cycloalkyl grou p, a condensed ££££3 f L.o4 6 ? ^ ^ 3 ^ a ' kyny ' 9 rOU * a 
having 1 to 3 C M alkoxy. a C 6 14 arj group Tac SSlT M 9r ° UP ^ 3 benZene rin 9 °P ,iona,| y 
selected from the group consisting o7 ha.'* V* 9r0Up - Whi ° h may be s ^stituted by a group 

tionally halogenated 0^11^11.? ?? 00 Ci " 6 alk y ,enedi °** ('») nitro. (iv) cyano (v) op 

or Cl . 6 alkoxy-carbonyl, (x) optionally halogena e c a kvKhio Th h m ° n °' ° r d '" Cl - 6 alky,amino 
alkylamino^xivJdi-C, 6 alkylamino (xv) 5 for 6 a,kylthl0 <. < XI > h V drox y <*Q amino, (xiii) mono-C, 6 
(xviii) C,. 6 alkoxy-carbony (m^blty f^TJ^ ^ ? 7™°' (XV0 ^ alk y |carb ° n ^ (xvfi) carboxyL 
a-M-carbamoyi^xxiiOcL 

aryloxy. (xxviii) C, 16 aralkyioxy and (xxix) oxo R« i a h % ^atom o fc" 2 ^ "* <XXVH) ^ 
(5 a group represented bv the formula nms ,.,k , ' varo 9 en atom or a alkyl group; or 
alkeny, group .a c 2 , alkynyl groT a C ZcTZT ^ " 3 °" »* ^ a C 2 , 

group and a benzene rinc oo? T TP"* * COndensed ^ f °™ d by a C 3. 6 cycloalkyl 
which may be substituted bv a aroun d J1h 1 16 3 6 " 14 aryl group or a C M6 aralkyl group 

optionally halogenated C 2 s alkvnvl fviH) C , 7, ( ° 0ptl0nal| y "alogenated C 2 . 6 alkenyl. (vii) 

atoms, mono- or di-C, 6 a^laS o C atkoxv tr^ ' f^"". ^ ° Pti ° nally havin 9 1 to 3 halo ^n 
droxy (xii) amino, (xiilfmono S 6 al y^mino^r? 1 " f T^"' ha '° 9enated C « a ' ky,thio: < xi > V 
(xvi) C M alkyl-carbonyl. (xvii) cartoxyf S C i ^ l kylam "^ < w ) 5 or 6 membered cyclic amino. 
mono-C, 6 a.kyl-carbamoyl. £ ^^^S^ ^ 7^°* ^ thiocart > a ™* <**> 
alkylsulfonyl, (xxvi) C 6 10 aryl (xxvii) C alrTT ° 610 ar V | - carbamo y^ (xxiv) sulfo, (xxv) C, 6 

atom, a hydroxy grou^ ^^SX^^C^ ^ " * ' ^ 



z ! 



■2 N — 

2 



M 9 0Up 0r a C i-6 a'kyl group; X is a bond, an oxygen atom or NH; Y is 



(OaC^g alkylene group, 
(if) -(CH 2 ) P 10-.. 
(»') -(CH 2 )piNH- : 
('V) -(CH 2 )piS- : 

(v) -(CH^qiCH^HXCH^qSo-. 

(vi) -(CH 2 )qiCH(OH)(CH 2 )q2NH- 

(vii) -(CH 2 )qiCH(OH)(CH 2 )q2S- 

(viii) >(CH 2 )piCONH-. 

(ix) -COO(CH 2 )piO- ; 

(x) -COO(CH 2 )p'i\iH-. 

(xi) -COO(CH 2 )piS- : 

(xii) -(CH 2 )qiO(CH 2 )q2o-. 

(xiii) -(CH 2 )qiO(CH 2 )q2NH- or 
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(xiv) -(CH 2 )q 1 0(CH 2 )q 2 S- wherein p 1 is an integer of 1 to 6, q 1 and q 2 are an integer of 1 to 3; A is a nitrogen 
atom or CR 7 wherein R 7 is a hydrogen atom, a halogen atom, a alkyl group, a C,. s aikoxy-carbonyl group 
or a carboxyl group; R 1 is (1) a hydrogen atom : (2) a alkyl group which may be substituted by carboxyl, 
C^e alkoxy-carbonyl, hydroxy or carbamoyl optionally having mono- or di-C^ alkyl.. (3) a C 6 . 14 aryl group, (4) 
a C^g alkoxy group ; (5) a C v6 alkoxy-carbonyl group ; (6) a carboxyl group, (7) a carbamoyl group which may 
be substituted by a C A _ 6 alkyl group optionally having carboxyl or alkoxy-carbonyl or (8) a C 3 . 6 cycloatkyl 
group which may be substituted by C^g alkoxy-carbonyl: R 2 is a hydrogen atom, a C^ 6 alkyl group, a C,_ 6 
alkoxy-carbonyl group or a carboxyl group; R 3 is a hydrogen atom; R 8 is a hydrogen atom or a hydroxyl group. 

A pharmaceutical composition as claimed in claim 1 wherein Ar 1 and Ar 2 are a phenyl group; the ring B is a ring 
represented by the formula: 




Z' N 




wherein Z is a methyne group; Z 1 ' and Z 2 ' are a methylene group or an ethylene group; X is a bond or an oxygen 
atom; Y is -(CH 2 )p 1 NH- wherein p 1 is an integer of 1 to 6: A is CR 7 " wherein R 7 " is a hydrogen atom or a C u6 alkyl 
group; R 1 is (1) a hydrogen atom ; (2) a alkyl group which may be substituted by carboxyl or C^ 6 alkoxy- 
carbonyl or (3) a carbamoyl group which may be substituted by a C^ 6 alkyl group optionally having C^ 6 alkoxy- 
carbonyl: R 2 is a hydrogen atom; R3 is a hydrogen atom: R 8 is a hydrogen atom. 

A pharmaceutical composition as claimed in claim 1 wherein the compound is 2-[6-[3-[4-(diphenylmethoxy)pipe- 
ridino]propylamino]imid azo[1 ,2-b]pyridazin-2-yl]-2-methylpropionic acid or a salt thereof. 

A pharmaceutical composition as claimed in claim 1 wherein the compound is 

2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 ,2-b]pyridazin-2-ylJ-2-methylpropionic acid dihy- 
drate. 

A method for preventing or treating allergic skin diseases which comprises administering an effective amount of 
a compound represented by the formula: 



R 3 




( I ) 



wherein Ar 1 and Ar 2 are independently an aromatic group optionally having a substituent, and Ar 1 and Ar 2 may 
form a condensed cyclic group with an adjacent carbon atom: ring B is a nitrogen-containing heterocycle optionally 
having a substituent; X and Y are the same or different and are independently a bond : an oxygen atom, S(0)p (p 
is an integer of 0 to 2) : NR 4 wherein R 4 is a hydrogen atom or a lower alkyl group., or a bivalent linear lower 
hydrocarbon group which may contain 1 to 3 hetero atoms and the bivalent linear lower hydrocarbon group may 
be substituted; A is a nitrogen atom or CR 7 wherein R 7 is a hydrogen atom, a halogen atom, a hydrocarbon op- 
tionally having a substituent, an acyl group or a hydroxy group optionally having a substituent; R 1 , R 2 and R 3 are 
the same or different and are independently a hydrogen atom, ahalogen atom, ahydrocarbon group optionally 
having a substituent, an acyl group or a hydroxy group optionally having a substituent; R 8 is a hydrogen atom, a 
hydroxy group which may be substituted by lower alkyl or a carboxyl group, provided that the nitrogen-containing 
heterocycle represented by ring B is not a heterocycle represented by the formula: 
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wherein n is 0 or 1 or a sait thereof, or a pro-drug thereof to mammals. 
9 - 8 - a„er*c skin disease is contact dermatitis, 

10. Use of a compound represented by the formula: 



Ar 



Ar 




-R' 



( I ) 



fo™r^ a substituent, and Ar 1 and Ar 2 may 

having a substituent X and Y^SS^SZ^ ^ ? ' S * m °^ co ^9 heterocycle optionally 
is an integer of 0 to 2) NR 4 whe S, St I ZT ? independently a bond, an oxygen atom. S(0)p (p 
hydrocarbon group which may 00! n 1 , "3 hetero Z£^!T7 fr* ^ * * * M *™ 
be substituted; A is a nitrogen atom or Cr° where n £7* ^1 ""^ ,0Wer h y drocarb °" W may 

tionally having a substituent an acvl aroun J* h!T V ^ Bt0m ' 3 ha '° 9en atom < a hydrocarbon op- 

the same or different nd ar ^ ndepe'nd tly a ISZfT "T?* ^ * SUbM R2 and R3 a ' e 
having a substituent. an acyl grou or Soxv afoTo^i f'^ ^ ah V drocarb °n 9roup optional* 
hydroxy group which may besubstrtutec^ b'y a ZTSX^or^ T^"' ^ * 3 Mr ° 9en a, ° m ' * 
containing heterocycie represented by ring's „ Z£^~££Z ZT "* nitr ° 9en " 




11. Use as claimed in claim 10 wherein the allergic skin disease 
urticaria or prurigo. 



is contact dermatitis, pruritus, dried dermatitis, acute 



12. A method for producing a compound represented by the formula: 
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( I ') 



wherein Ar 1 ' and Ar 2 ' are independently an aromatic group optionally having a substituent and Ar r and Ar 2 ' may 
form a condensed cyclic group with an adjacent carbon atom: ring B' is a nitrogen-containing heterocycle optionally 
having a substituent; X and Y are the same or different and are independently a bond, an oxygen atom. S(0)p (p 
is an integer of 0 to 2), NR 4 wherein R 4 is a hydrogen atom or a lower alkyl group ; or a bivalent linear lower 
hydrocarbon group which may contain 1 to 3 hetero atoms and the bivalent linear lower hydrocarbon group may 
be substituted; A is a nitrogen atom or CR 7 wherein R 7 is a hydrogen atom., a halogen atom, a hydrocarbon op- 
tionally having a substituent, an acyl group or a hydroxy group optionally having a substituent; R 1 ' is a hydrocarbon 
group substituted by an optionally esterified carboxyl group; R 2 and R 3 are the same or different and are inde- 
pendently a hydrogen atom, a halogen atom, a hydrocarbon group optionally having a substituent, an acyl group 
or a hydroxy group optionally having a substituent; R 8 is a hydrogen atom, a hydroxy group which may be substi- 
tuted by a lower alkyl group or a carboxyl group, or a salt thereof., which comprises reacting a compound repre- 
sented by the formula: 



wherein Q 1 represents a leaving group: the other symbols are same as defined in the above, or a salt thereof, with 
a compound represented by the formula: 



wherein Q 2 represents a leaving group: the other symbols are same as defined above, or a salt thereof in a solvent 
or/and in the presence of a base, and if necessary in an atmosphere of inert gas. 



14. A method as claimed in claim 12 wherein the solvent is sulfoxides. 

15. A method as claimed in claim 12 wherein the solvent is a dimethyl sulfoxide. 

16. A method as claimed in claim 12 wherein the base is an alkali metal carbonate. 

17. A method as claimed in claim 12 wherein the base is a sodium carbonate. 

18. A method as claimed in claim 12 wherein the reaction is conducted in the solvent and in the presence of a base. 

19. A method as claimed in claim 12 wherein the reaction is further conducted in the presence of halogenated alkali 
metals. 

20. A method as claimed in claim 19 wherein halogenated alkali metal is a sodium bromide. 




YQ 



(ID 




13. A method as claimed in claim 



12 wherein the solvent is a non-protic solvent having a high boiling point. 
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A method as claimed in claim 12 wherein Ar 1 ' and Ar2' am = r 

hydrocarbon group which may be substituted by a arouo J2iS? M ^ ° T condedsed ^ aromatic 
(ii) C M alkylenedioxy (hi) nitro. (iv) eJ^^SE^ ^ 9r ° UP C ° nSiStin9 ° f W 3 ha '° 9en atom - 
alkenyl, (vii) optionally halogenated C aSnvf S ""^ (Vi) ° Pti0na " y hal °9^ated C 2 6 

halogen atoms, mono ordil fi Xtem no^r r , 2 ^ I ^ ' ( ' X) C ™ a ' k ° Xy op,ional, y ha ™9 1 to 3 
hydroxy, (xii) amino., (xiii) men " J Xamino S ?ET2T - W T ha '° 9enated ^ alk ^ <*> 
C,. 6 alkyl-carbonyl, (xvii camoxy (xviifc altexi r-So ! 7"°' (W) 5 ° f 6 membered Cyclic amino < <**> 
C^alkyl-carbamoyl.Cxx )di- Cl 6 al yIci*amo7fxximr " ^ T*™"' (XX) ,hiocarba ™y'. t«0 mono- 
(xxvi) C 6 . 10 aryl, (xxvii C 6 10 aryloxy and txZ C J ISf , 10 a ^ Carbamo ^ < xxiv > su <^ (xxv) C M a.kylsulfonyl. 
form a condensed cyclic J uptp e 2 te b JSCS** " ^ ' ^ "* ^ Ca * on a '° m may 





halogen atoms, mono- or di-C, aZ min or r »1 ° ^l^ 10311 ^ < ix > c i-e alkoxy optionally having 1 to 3 
hydroxy; (xii) amino, (xiii) mon£ no UT^TZ - W T?/'^ ha '° 9ena,ed C - ^ W 
alkyl-carbonyl, (xvii) camoxy (xvii^C altox! ^ * 7 ' <XV) 5 or 6 mem hered cyclic amino, (xvi) 
C^alkyl-carbamoyl, (xx )di- Cl zW^lTu^C ' ^ T*™*' (XX) thiocarbam <^ (™> mono- 
(xxvi) C 6 . 10 ary., (xxvii C 6 10 aryioxy S aS^^^' ™ ^ (XXV) C "6 a 'Msu.fonyl. 
containing heterocycle which may be sX Luted i * , (XX ' X) ° X ° ; n ' n9 B ' iS 3 6 - me ^bered nitrogen- 
atom, (ii) c V6 a.ky,enedioxy (Tnit o O^aTo (v \X£££T* TJ* »"» °' (i > a ha, ° 9e " 

C 2 . 6 alkenyl, (vii) op tiona..y ha.ogenated I Sky™ Z Tr f ' ^TT TfX ^ ' ^ ° PMly ha,0 9« 
halogen atoms, mono- ordi- Cl alkylate orC *l T C3 -l Cycloa,kyl ' < IX > C i-6 a 'koxy optionally having 1 to 3 
hydroxy, (xii) amino, (xiii) ^^XS^^ <a ^• - W VT* °" ^ < xi > 

C,. 6 a.kyl-carbonyl, (xvii carboxy I'tZ c T alkoxv f T°' ^ 5 °' 6 mSmbered Cyclic amino - («0 

C, 6 alkyl-carbamoyl, (xx!i) di-C, 6 a. JSSiS Sfc "aM^ ' <XX) lhi0carba ™* ( xx » ^J- 

(xxvi) C 6 . 10 aryl, (xxvii) cl 10 a^ oxy xx^ 

are independent^ bond.©! oxygen ^O&EZS ^ ^ Y "* ^ ° r different and 
hydrogen atom or a linear crunched c" ! Z.^uo or^ T 1 ' S , a , n °' ° *° *> ® NR4 Wherein R4 * a 

contain 1 to 3 hetero atoms selected by an oxyten a om andf tS" T " Cl " 6 hydrocarbo " 9 ro "P *hk;h may 
group maybe substituted byagrouStS 
m nitro, (iv) cyano, (v) opLnalty haiogena^ 

halogenated C 2 . 6 a.kynyl. (viii) C 3 T^oaZl^C ^.S t ha '° 9enated C 2-6 alkenyl, (vii) optional^ 
di- Cl . 6 alkylamino or C t , il«iSSK"«i2^^ ° P 1 ,0 3 ha '° 9en a,oms ^ "-no- or 

mono-C, 6 alkylamino, xlv) ^TZ^X^SSSS '1 ^ (Xii) amino ' ™ 

carboxyl, (xviii) C ,. 6 alkoxy-carbonyl Tx!w ? CVC " C am,n0 ' <XVi) alk y'-carbonyl, (xvii) 

"°"' u v 7 ara "^y «nd (xxix) oxo; A is a nitrogen atom or CR? wherein tf £ ~™ ^ ' ° 



(1) a hydrogen atom, 

(2) a halogen atom, 
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(3) a C^g alkyl group : a C 2 . 6 alkenyl group, a C 2 _ 6 alkynyl group, a C 3 _ 6 cycloalkyl group : a condensed group 
formed by a C^g cycloalkyl group and a benzene ring optionally having to 3 alkoxy ; a C 6 . 14 aryl group or 
a C 7 . 16 aralkyl group : which may be substituted by a group selected from the group consisting of (i) a halogen 
atom : (ii) C^.g alkylenedioxy : (iii) nitro ; (iv) cyano T (v) optionallyhalogenated C v6 alkyl, (vi) optionally halogen- 
ated C 2 . 6 alkenyl, (vii) optionally halogenated C 2 . 6 alkynyl.. (viii) C 3 _ 6 cycloalkyl.. (ix) C v6 alkoxy optionally 
having 1 to 3 halogen atoms ; mono- or di-C^.g alkylamino or C^.g alkoxy-carbonyl, (x) optionally halogenated 
C^g alkylthio. (xi) hydroxy, (xii) amino, (xiii) mono-C^g alkylamino, (xiv) di-C,_ 6 alkylamino, (xv) 5 or 6 mem- 
bered cyclic amino, (xvi) C^g alkylcarbonyl, (xvii) carboxyl, (xviii) C^g alkoxy-carbonyl, (xix) carbamoyl, (xx) 
thiocarbamoyl, (xxi) mono-C^g alkyl-carbamoyl, (xxii) di-C^.g alkyl-carbamoyl. (xxiii) C 6 . 10 aryl-carbamoyl, (xx- 
iv) sulfo, (xxv) C^g alkylsulfonyl, (xxvi) C 6 . 10 aryl, (xxvii) C 6 . 10 aryloxy, (xxviii) C 7 . 16 aralkyloxy and (xxix) oxo, 

(4) an acyl group represented by the formula: -(C=0)-R 9 -S0 2 -R 9 , -SO-R 9 , -(C=O)NR 10 R 9 , -(C=0)0-R 9 . - 
(C=S)0-R 9 or -(C=S)NR 10 R 9 wherein R 9 is (a) a hydrogen atom, (b) a C^ s alkyl group, a C 2 _ 6 alkenyl group, 
a C 2 _ 6 alkynyl group, a C 3 . 6 cycloalkyl group, a condensed group formed by a C 3 . 6 cycloalkyl group and a 
benzene ring optionally having 1 to 3 C v6 alkoxy. a Cg_ 14 aryl group or a C 7 . 16 aralkyl group, which may be 
substituted by a group selected from the group consisting of (i) a halogen atom, (ii) C-j.g alkylenedioxy, (iii) 
nitro, (iv) cyano, (v) optionallyhalogenated C^g alkyl, (vi) optionally halogenated C 2 . 6 alkenyl. (vii) optionally 
halogenated C 2 . 6 alkynyl, (viii) C 3 . 6 cycloalkyl, (ix) C^g alkoxy optionally having 1 to 3 halogen atoms, mono- 
or di-C^g alkylamino or C^g alkoxy-carbonyl, (x) optionally halogenated C^g alkylthio. (xi) hydroxy, (xii) amino, 

(xiii) mono-C^g alkylamino. (xiv) di-C^g alkylamino. (xv) 5 or 6 membered cyclic amino, (xvi) C^g alkyl-carb- 
onyl, (xvii) carboxyl, (xviii) C^g alkoxy-carbonyl, (xix) carbamoyl, (xx) thiocarbamoyl, (xxi) mono-C^.g alkyl- 
carbamoyl, (xxii) di-C^g alkyl-carbamoyl, (xxiii) C 6 . 10 aryl-carbamoyl. (xxiv) sulfo, (xxv) C^g alkylsulfonyl, (xxvi) 
C 6-io ar y , : (xxvii) C 6 . 10 aryloxy. (xxviii) C 7 . 16 ararkyloxy and (xxix) oxo or (c) a group represented by the formula: 
-OR 11 wherein R 11 is a hydrogen atom, or a C^g alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 
cycloalkyl group, a condensed group formed by a C 3 . 6 cycloalkyl group and a benzene ring optionally having 
1 to 3 C^g alkoxy, a C 6 . 14 aryl group or a C 7 . 16 aralkyl group, which may be substituted by a group selected 
from the group consisting of (i) a halogen atom, (ii) C^g alkylenedioxy. (iii) nitro. (iv) cyano, (v) optionally 
halogenated C^ 6 alkyl, (vi) optionally halogenated C 2 . 6 alkenyl, (vii) optionally halogenated C 2 . 6 alkynyl. (viii) 
C 3 . 6 cycloalkyl, (ix) C^g alkoxy optionally having 1 to 3 halogen atoms, mono- or di-C^g alkylamino or C^g 
alkoxy-carbonyl, (x) optionally halogenated alkylthio, (xi) hydroxy, (xii) amino, (xiii) mono-C^g alkylamino, 

(xiv) di-C^g alkylamino, (xv) 5 or 6 membered cyclic amino, (xvi) C^g alkyl-carbonyl, (xvii) carboxyl, (xviii) C^g 
alkoxy-carbonyl, (xix) carbamoyl, (xx) thiocarbamoyl, (xxi) mono-C^g alkyl-carbamoyl, (xxii) di-C^g alkyl-car- 
bamoyl, (xxiii) C 6 . 10 aryl-carbamoyl. (xxiv) sulfo. (xxv) C^g alkylsulfonyl, (xxvi) C 6 . 10 aryl, (xxvii) C 6 . 10 aryloxy, 
(xxviii) C 7 . 16 aralkyloxy and (xxix) oxo. R 10 is a hydrogen atom or a C^g alkyl group, or 

(5) a group represented by the formula: -OR 12 wherein R 12 is a hydrogen atom, or a C^g alkyl group, a C 2 . 6 
alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a condensed group formed by a C 3 . 6 cycloalkyl 
group and a benzene ring optionally having 1 to 3 C^g alkoxy, a C 6 . 14 aryl group or a C 7 . 16 aralkyl group, 
which may be substituted by a group selected from the group consisting of (i) a halogen atom, (ii) C^g alkylen- 
edioxy, (iii) nitro, (iv) cyano, (v) optionally halogenated C v6 alkyl, (vi) optionally halogenated C 2 . 6 alkenyl, (vii) 
optionally halogenated C 2 . 6 alkynyl, (viii) C 3 . 6 cycloalkyl, (ix) C v6 alkoxy optionally having 1 to 3 halogen 
atoms, mono- or di-C^g alkylamino or C^g alkoxy-carbonyl, (x) optionally halogenated C^g alkylthio, (xi) hy- 
droxy, (xii) amino, (xiii) mono-C^g alkylamino, (xiv) di-C v6 alkylamino, (xv) 5 or 6 membered cyclic amino, 
(xvi) Cj.g alkyl-carbonyl, (xvii) carboxyl, (xviii) C^g alkoxy-carbonyl. (xix) carbamoyl, (xx) thiocarbamoyl, (xxi) 
mono-C^g alkyl-carbamoyl, (xxii) di-C^g alkyl-carbamoyl, (xxiii) C 6 . 10 aryl-carbamoyl, (xxiv) sulfo, (xxv) C V g 
alkylsulfonyl, (xxvi) C 6 . 10 aryl, (xxvii) C 6 . 10 aryloxy, (xxviii) C 7 . 16 aralkyloxy and (xxix) oxo; R r is a C^g alkyl 
group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a condensed group formed by a 
C 3 _ 6 cycloalkyl group and a benzene ring optionally having 1 to 3 C^g alkoxy, a Cg_ 14 aryl group or a C 7 . 16 
aralkyl group which is subtituted by a group represented by the formula: -COOR 11 wherein R 11 is (1 ) a hydrogen 
atom or (2) a C^g alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a condensed 
group formed by a C 3 . 6 cycloalkyl group and a benzene ring optionally having 1 to 3 C v6 alkoxy, a C 6 . 14 aryl 
group or a C 7 . 16 aralkyl group which may be substituted by a group selected from the group consisting of (i) 
a halogen atom, (ii) C^g alkylenedioxy. (iii) nitro. (iv) cyano. (v) optionally halogenated C^g alkyl, (vi) optionally 
halogenated C 2 . 6 alkenyl, (vii) optionally halogenated C 2 . 6 alkynyl, (viii) C 3 . 6 cycloalkyl. (ix) C^g alkoxy op- 
tionally having 1 to 3 halogen atoms, mono- or di-C^g alkylamino or C^g alkoxy-carbonyl, (x) optionally hal- 
ogenated C^g alkylthio, (xi) hydroxy, (xii) amino, (xiii) mono-C^g alkylamino, (xiv) di-C^g alkylamino, (xv) 5 
or 6 membered cyclic amino, (xvi) C^g alkyl-carbonyl, (xvii) carboxyl, (xviii) C^g alkoxy-carbonyl, (xix) car- 
bamoyl, (xx) thiocarbamoyl, (xxi) mono-C^g alkyl-carbamoyl, (xxii) di-C^g alkyl-carbamoyl. (xxiii) C 6 . 10 aryl- 
carbamoyl, (xxiv) sulfo. (xxv) C v6 alkyl sulfonyl. (xxvi) C 6 . 10 aryl, (xxvii) C 6 . 10 aryloxy, (xxviii) C 7 . 16 aralkyloxy 
and (xxix) oxo; R 2 and R 3 are the same or different and are independently 
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(1) a hydrogen atom, 

(2) a halogen atom, 



ated C 2 . 6 a.keny., (vii) optfona I ly ha.ogenS C TT^T^ °" ^ ^ ° pti0nall V ha,0 9 e "- 
having 1 to 3 halogen atoms, nin^^SSjSl ^T* W ^ alk0Xy ° pti0na "y 

C^e alky.thio, (xi) hydroxy, (xii) amino <x in mono C I» 6 T^* 0 ^'' (X) ° P,i0na "y ha '°9enated 
bered cyclic amino, (xvi) C 6 al^a,^ di " Cl " 6 3lky ' amina < xv > 5 or 6 ™m- 

thiocarbamoyl, (xxi, mono-C % SSlSJSS?" £"? ^ alkOXy - C3rbo ^ < xix > -*amoyL (xx) 
iv) sulfo, (xxv, c M al k y,su,fo 1 n 6 yl. ( xS *ZZ 1 taSJft* ^ Ca * am ° yl ' < xxiii > C 6-io aryl-carbamoyl, (xx- 
(4) an acy, group presented by LfeSS-SlgSa^ S^Vn pS ^ a " d (XXix) 0X0 < 

-(C=S)0-R13 or - (C =S)NR14R13 whe Z R13 k 7,vJ h ! \ S ° 2 - R " S °- R1 * "(C=0)NR14R13 ; -( C =0)0-R13. 
group, a C 2 . 6 alkyny. group, a C e cTol, croup a lT T" ^ " °« a ' ky ' 9r ° UP - 3 a,ken y' 
and a benzene ring opLally having t 3 C 'Zxy a C " * 3 ^ CVC, ° a,kyl 9r ° UP 

be substituted by a group selected from the a ^Zi 9 ° UP ° r a °™ aralk y' 9«>up. which may 

nitro, (iv) cyano . (v) optionallyhZZld I C 7 9 0) " ha '° 9en 3t<m C i-e alkylenedioxy. (Hi) 

halogenated 0,3 a kynyl. (v J y^^li^ c (V ' 7 ^ ha '° 9enated <=" alke ^' ^ 
or di- Cl . 6 alkyiamino or C, , rtSS^rtSSif^ ° Pt, ° na " y haVi " 9 1 l ° 3 h3 '° 9en a,oms ' ™ n ° 
(x«i) mono-C, 6 alkyiamina (Zi^S^^^T ° M «> hydr0X * ™ ami "°- 

ony., (xvii) carboxy, (xviii) ^ atxy^^ ^ ^ a,ky| - Cart >" 

carbamoyUxxiiJdi-C, 6 alkyl-carbamovl /xxii.TT (X ' X > f * amo y'' < xx > thiocarbamoyl, (xxi) mono-C^ alkyl- 
C 6 ,o aryl, (xxvii C 6 , aryloxy (S) C Sv.oxvLTT 0 ' ? ^ (XXV) °" alk y^°ny (xxvi) 
-OR15 wherein Rif J a ^ogen a om 'or 7 " ^' 9r0UP rePr6Sen,ed by ,he M * 
C 3 . 6 cyc.oa.ky, group, a conde'sedgl formed by a C cvL^ f ^ " ^ a ' kyny ' 9r ° Up ' a 
having 1 to 3 Cl . 6 alkoxy. a C &u aryl groupT a C ™C l™" ^ 3 ben26ne rin9 °P tional| y 
se.ec.ed from the'group consisting oT i) a halogen ^toml S 'T^'? ™* be sub ^ed by a group 
tionally halogenated a.kvl iJZhLIu T? ' ( 0 16 alk y'ened.oxy : (Hi) nitro. (iv) cyano (v) op- 

or C M alkoxy-carbonyL (x) opt ona.ly halogena e I C a kvtthiJ 3 ° 9en a *° ms mon °- or di " C i-6 alkyiamino 
alkyiamino, (xivJdi-C, 6 alkyiamino (xv) 5 orl ZnL^lf r ' ( ' hydr ° Xy (Xii) amino < xiii ) mon °"Ci 6 
(xviii) C^alkoxy-camony^^^ 

alkyi-carbamoyl (xxiii) C ( , aryl -canSi 2^°^ f r^ 0 m ° n °- Cl - 6 alk y'- ca * a m°y^ (xxii) di-C, 6 
aryloxy,xxviii)C 7 .J r a^ a X7-^ 

represented by the formula: -OR16 wherein R16 is a hvri™ °, ^ 1 ' 6 alKy ' gr ° Up: or (4 > a 9 rou P 

a C 2 . 6 aikynyl group a C, B cvcloalM olVn ? 9 ^ ° r 8 C, "« a,kyl 9rou P a C z e alk onyl group 
benzine ringVptionalJ ^ln^?c^^T? n '11r UP ,0med ^ 3 ^ CyC ' 0a1kyl 
substituted by a group selected from the „!! ™ T f° UP ° f 3 ° 7 - 16 aralkyl 9 rou P which may be 
nitro, (iv) cyano. (v) oSion^aS^^STf'? W ' ha, ° 96n 3, ° m - W C '-« ^ylenedioxy (iii) 
halogenated C J aikynyl SSStf' <"> nal °9-ated C 2 . 6 a.keny., (vii) optionally 

or di- Cl . 6 alkyiamino or C, [ 1^^T^?T! ° P ' haVi ° 9 1 '° 3 h3l ° 9en 3,0ms ^ mono 
(xiii) mono-C, 6 a.kylamin^ (xiv, TS^SSJTS?^?^ ^ " T" 0 ' (Xi) ^ W amin0 ^ 
onyl, (xvii) carboxyl. (xviii) C, 'alkoxy *caE fxix^Ll membered cycl.c amino, (xvi) C V6 alkyl-carb- 
carbamoy., (xxii) di-C . 6 L^Z^tmC 1^^' W) mono-C M alkyl- 

(xxvi)C 6 . 10 aryl. (xxvii C 6 10 aryloxy7xxviii C »rl ? ' Ca **™V l < xxiv ) su, ">- (xxv) C V6 alkylsulfonyl. 
9 roup which may be -osi?^ 

22. A method for producing a compound as claimed in claim 12 wherein 
( 1 ) Afi' and Ar2' are independently a phenyl group: ring B' is 



: X is an oxygen atom; Y is a propylamino group: RB is a hydrog, 



en atom; A is CH; Ri" is a carboxyl dimethyl- 
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methyl group; and R 2 and R 3 are a hydrogen atora 

(2) Ar r and Ar 2 ' are independently a phenyl group: ring B' is 



N — 



; X is an oxygen atom; Y is a propylamino group: R 8 is a hydrogen atom: A is CH; R 1 ' is an ethoxycarbonyl 
dimethylmethyl group: and R 2 and R 3 are a hydrogen atom.. 
(3) Ar 1 ' and Ar 2 ' are independently a phenyl group: ring B' is 




N — 



; X is an oxygen atom: Y is a propylamino group: R 8 is a hydrogen atom; A is CH: R 1 ' is a carboxyl dimethyl- 
methyl group: R 2 and R 3 are a hydrogen atom: the solvent is a dimethylsulfoxide and the base is a sodium 
carbonate, or 

(4) Ar 1 ' and Ar 2 ' are independently a phenyl group; ring B' is 




; X is an oxygen atom; Y is a propylamino group; R 8 is a hydrogen atom; A is CH: R 1 ' is an ethoxycarbonyl 
dimethylmethyl group: R 2 and R 3 are a hydrogen atom; the solvent is a 1 -methyl-2-pyrrolidone and the base 
is a sodium carbonate. 

23. A method for producing a compound as claimed in claim 12 wherein the leaving group represented by Q 1 is a 
hydrogen atom or an alkali metal. 

24. A method for producing a compound as claimed in claim 12 wherein the leaving group represented by Q 2 is a 
halogen atom, C 6 . 10 arylsulfonyloxy group or a C 1 . 4 alkyisulfonyloxy group. 

25. A hydrate of a compound represented by the formula: 




(l") 



wherein R is a hydrogen atom or an ethyl group, or a succinate or citrate of the compound (l") : 

26. 2-[6-[3-[4-(diphenylmethoxy)piperidino]propylamino]imid azo[1 ; 2-b]pyridazin-2-yl]-2-methylpropionic acid dihy- 
drate. 

27. A compound as claimed in claim 26 which shows the following Powder X-ray diffraction analysis result: 



D-Space f angstrom 


Intensity l/l 0 (%) 


6.94 
12.88 


84 
41 
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(continued) 



D-Space. angstrom 


IntoncJtM l/l to/ \ 
n JLfcfF iblly |/l 0 y YqJ 


13.72 


62 


15.10 


53 


17.56 


84 


18.70 


39 


19.24 


62 


20.66 


60 | 


21.06 


100 


21.76 


54 


26.42 


43 


28.24 


37. 



azo 

[ami- 



nojim^ 

29 1cfdtas^^ ^^-^zo [ 1 ! 2-b]p yri dazin. 2 . y , h2 . m eth y , pro pion te 

30. A pro- drug of a compound as claimded in any one of claims 25 to 29. 

31. A method for producing a compound as claimed in claim 25 which comprises 

(1 ) contacting a compound which is obtained by reacting a compound represented by the formula: 



o 




CH-O-^^N-CHjCHjCHJH-q' (I,") 



wherein Q1 is a leaving group, or a salt thereof with a compound represented by the formula: 



CH, 



S^tS 2 iS f 3 ,e T in9 9r ° UP; R IS Same 3S defhed in c,aim 25 or 3 salt hereof with a water or 
(2) reacting a free form of the compound as defined in calim 25 with a succinic acid JXL*. 



5o 32. A pharmaceutical composition which comprises any one of compounds 
drug as claimed in claim 30. 

33. A pharmaceutical composition as claimed in claim 32 which i 



as claimed in claims 25 to 29 or a pro- 



55 



otaxis-inhibiting agent. ' ' S anti " hjstaminic agent and/or an eosinophil chem- 

34. A pharmaceutical composition as claimed in claim 32 which is an anti-allergic agent. 

35. A pharmaceutical composition as claimed in claim 32 which i 



i is an 



agent for treating or preventing asthma, allergic 
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conjunctivitis, allergic rhinitis, chronic urticaria or atopic dermatitis. 

36. A method for suppressing a histamine and/or an eosinophil chemotaxis comprising administering an effective 
amount of any one of compounds as claimed in claims 25 to 29 or a pro-drug as claimed in claim 30 to mammals. 

37. A method for treating or preventing allergic diseases comprising administering an effective amount of any one of 
compounds as claimed in claims 25 to 29 or a pro-drug as claimed in claim 30 to mammals. 

38. A method for treating or preventing asthma, allergic conjunctivitis., allergic rhinitis, chronic urticaria or atopic der- 
matitis which comprises administering any one of compounds as claimed in claims 25 to 29 or a pro-drug as 
claimed in claim 30 to mammals. 

39. Use of any one of compounds as claimed in claims 25 to 29 or a pro-drug as claimed in claim 30 for preparing a 
pharmaceutical composition for suppressing a histamine and/or an eosinophil chemotaxis. 

40. Use of any one of compounds as claimed in claims 25 to 29 or a pro-drug as claimed in claim 30 for preparing a 
pharmaceutical composition for treating or preventing allergic diseases. 

41. Use of any one of compounds as claimed in claims 25 to 29 or a pro-drug as claimed in claim 30 for preparing a 
pharmaceutical composition for treating or preventing asthma, allergic conjunctivitis, allergic rhinitis, chronic urti- 
caria or atopic dermatitis. 
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3. O As only some of the required additional search fees were timely paid by the applicant, this international search report coven 

only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees weie timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest. 

I I No protest accompanied the payment of additional search fees. 
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